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Company Introduction

Sensors, servo valve control system, Forever Electro-Hydraulics is a company based on hydraulic servo and automated motion control technology. We

SEervo pU mp control system independently develop various sensors related to hydraulics—such as displacement, pressure, and flow—along with
hydraulic servo systems and high-frequency actuators, and provide supporting hydraulic software algorithms to deliver

a complete hydraulic servo solution for mid to high-end customers. The company is primarily dedicated to high-end

intelligent equipment industries such as aviation, aerospace, defense, automotive, lithium battery, and testing.

Specialized in hydraulic servo & proficient in high-end equipment

Forever has professional hydraulic and electrical design teams that customize hydraulic power units, servo cylinders, servo control systems, and upper-computer
software with different functions according to customer needs. In collaboration with foreign sensor experts, Forever is developing a new generation of high-precision
magnetostrictive displacement sensors to achieve domestic substitution, continuously adding value to customers’ products.

With innovative thinking, an concept of integrity, and an inclusive mindset, Forever will grow together with employees, customers, and partners, achieving win-win

cooperation that endures.
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Domestic Sales Network

Displacement Sensor

Linear Sensor

® Analog

North China Office - Shenyang, Xi'an, Beijing, Jinan, Qingdao

(North China)

Wuxi R&D Center & Cylinder Production Base
Wuxi (East & Middle China)

Jiangsu Forever Electro-Hydraulic Servo Production Base

Wuxi (East & Middle China)

* South China Office - Foshan, Hong Kong
Foshan (South China)
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Series 7.1/aAnalog Output

Rugged, reliable industrial displacement sensor

Linear measurement, absolute output

LED indicator for diagnostics

Non-contact measurement, no wear

Nonlinearity up to 0.01%

Repeatability up to 0.001%

Built-in cylinder installation

Easy-split design, no depressurization required for replacement

Supports multi-magnet position detection

Supports position + speed, synchronous signal output

Product features:

~40°C-+85°C

Temperature EMC Vib(ation/Shock Absolute Value Magnetic Field
Range Resistance Protection

1 \ : X ) ' - m Wi,
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Quick Removal High IP Protection  Short-circuit Reverse Polarity High Resolution High-Pressure
Rat

ating Protection Protection Resistance

Model selection code

7.1-B9 - BS -
2] Kb

e Mounting method

1= Metric M18x1.5

@ Measurement dead zone (start/end)

1=50.8 mm/63.5 mm

2 =29 mm/60 mm

e Measuring range
Unit: mm. Pad with leading zeros to four digits,

Increment in 5 mm steps from 0025 to 7600 mm

o Speed output:

Speed range 1: 0.1-10 m/s (0001-0100)
Speed range 2: 25-90 mm/s (1025-0190)

Example: 7.1-1-1-0050-1-A10

@ Connection type

1 =6-pin M16 male plug 5 =2 m high-temperature cable, pigtail
2 =2 m standard cable, pigtail 6 =5 m high-temperature cable, pigtail
3 =5m standard cable, pigtail 7 =10 m high-temperature cable, pigtail

4 =10 m standard cable, pigtail

e Output signal (one magnet per output group)

A10 = current 4-20 mA V10 = Voltage 0-10 V
A11 = Current 20-4 mA V11 = Voltage 10-0 V
A20 = Current 0-20 mA V20 = Voltage -10-10 V
A21 = Current 20-0 mA V21 = Voltage 10--10V

7.1 Series Built-in Displacement Sensor - Metric M18x1.5 - Null/Dead Zone 50.8 mm/63.5 mm - Stroke 50 mm - 6-pin M16 male connector - Output signal: 4~20 mA

SENSOR-HYDRAULIC-CONTROL "II “ -

Project name Parameter specifications

G T _

Measuring range

Output signal

Resolution
Nonlinearity

Repeatability

Update time

25~7600mm

0-20 mA (minimum/maximum load: 0/500 Q) 4-
20 mA (minimum/maximum load: 0/500 Q) 0-10
V (minimum load > 5 kQ)

-10~+10V (minimum load >5k Q)

16-bit D/A
<£0.01% F.S. (min. 50 pm)

<£0.001% F.S. (min. 1 pm)

0.5ms (range <1 m) 1.0 ms (1 m <range <2m)

2.0ms(2m<range<4m)4.0 ms(4m<range<7.6 m)

Gt carar acter s _

Wiring method

Input voltage
Operating current
Insulation capability
Polarity protection
Overvoltage protection

Fault indication

Waterproof cable gland or six-pin aviation connector
24VDC(-15/+20% )
<50maA (varies with measuring range)

500V (between signal ground and housing)

Max -30VDC

Max 36VDC

Red/green dual-color LED indicator

_

Magnet speed

Ambient temperature
Humidity/dew point
Temperature coefficient
Protection rating

Pressure rating

Any

-40°C ~ +85°C

Humidity 90%, no condensation

<30 ppm/°C

1P67

35 MPa (continuous)/70 MPa (peak)

Installation accessories _

Installation orientation
Installation method

Position magnet

Any

Threaded installation, M18x1.5 or user customization

Ring magnet OD33, 0D25.4, 0D17.4

structural materials _

Sensor head

Outer protection rod

Mounting flange

Aluminum alloy

304L stainless steel

304L stainless steel

www.wxforever.com
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Magnetic Ring

Ring magnet: OD33 Isolation spacer: DP33 Ring magnet: OD25.4 Ring magnet: OD17.4 Ring magnet: OD63.5 serles 7_ 1 /SS| output

Rugged, reliable industrial displacement sensor

Linear measurement, absolute output
Product image

LED indicator for diagnostics

Non-contact measurement, no wear

Resolution up to 0.5 pm

Nonlinearity up to 0.01%

Repeatability up to 0.001%

Built-in (in-cylinder) installation

48
°

Easy-split design, no depressurization required for replacement

Direct SSI digital output, binary or Gray code
Product CAD 9 P v v

135 14 135 D135
933 D33 $25.4 P17.4 y

Magnetic ring thickness 8 mm. Magnetic ring thickness 5 mm. Magnetic ring thickness 8 mm. Magnetic ring thickness 10.5 mm. The magnetic ring thickness is 10mm.

Product features:

Real-time sensing, synchronous measurement

Scope of use: Series 7, Series 4, Series 3
Operating temperature: -40°C~+85°C

Wiy,
irocll_uctf Mounting screw: M4x18 / S\ 0 Q Q ' - B “I I I > §
pplications S ——— I ﬁl%n ) - L
| T 70083

———
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-40°C-+85°C IP
Temperature EMC Vibr'ation/Shock Absolute Value Magnetjc Field Quick Removal High IP Protection Short—cw.rcuit Reverse Polarity High Resolution High—Pressure
Range Resistance Protection Rating Protection Protection Resistance

Overall Dimensions

IM18%1.5
- m m I
N - ﬂ ! L Model selection code 7 l
: I | £
] T |
= L -
g ] e Mounting method e Resolution
25
Tail Zone 63.5 1 = Metric M18x1.5 1=0.001 mm 2=0.002mm
12 &8 Head Zone 50.8 Working range allzone 63.
3=0.005mm 4=0.01mm
@ Measurement dead zone (front end/rear end) 5=0.02mm 6=0.05mm
o it = 1=50.8 mm/63.5 mm 7=0.1mm 8=0.0005mm
2 0 O |
] ¥ 2 =29 mm/60 mm
g L -
=4
o o Connection type
24 )
Measuring range =/-pin male plug 5 =2 m high-temperature cable, pigtai
- ing rang 1 = 7-pin M16 male pl high-temp ble, pigtail
Unit: mm. Pad with leading zeros to four digits, 2 =2 m standard cable, pigtail 6 =5 m high-temperature cable, pigtail

Note: The pressure-resistant probe of the 7 Series can be easily separated from the electronics head (two M4x59 screws), enabling quick replacement without depressurization. The pressure-resistant probe can become a permanent part of the hydraulic cylinder.

increment in 5 mm steps from 0025 to 7600 mm 3 =5 m standard cable, pigtail 7 =10 m high-temperature cable, pigtail

4 =10 m standard cable, pigtail

Wiring diagram 0 Output direction
Analog Output Pin Definition Status Indicator 1 = forward, asynchronous @ Data format
2 = reverse, asynchronous 1G=25-bit Gray code 1B = 25-bit binary
Pin Number | Wire Color Definition Indicator Light Status | Definition
1 Gray Analog signal output 1 Green light on Normal operation 3 = forward, synchronous 2G = 24-bit Gray code 2B = 24-bit binary
oe e 0 2 Pink Signal ground 1 + Signal ground 2 Green light flashing | Programming mode 4 = reverse, synchronous 3G = 26-bit Gray code 3B = 26-bit binary
9 3 Yellow None Red light flashing Magnet ring out of measuring range
4 Green Analog signal output 2 : Magnet ring not detected .
Male Connector Pin Layout Red light on Example: 7.1-1-1-0050-1-1-1-1G
5 B +24VDC v (-15/+20% or magnet ring damaged
(Facing the sensor head direction) rown power supply (- ) 7.1 Series Built-in Displacement Sensor - Metric M18x1.5 - Null/Dead Zone 50.8mm/63.5mm - Length 50mm
6 White DC power ground (0VDC) Output is forward measurement - Resolution: 1um - 7-pin M16 - 25-bit Gray code

www.wxforever.com
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Project name Parameter specifications

Measurement parameters _

25~7600mm

Measuring range

SSI signal

Transmission speed

Resolution

Nonlinearity

Repeatability

Update time

24-, 25-, 26-bit binary or Gray code

70kBd~1MBd
Cable length: <3 <50 <100<200<400 m

Rate: 1000<400<300<200<100 kBd

0.5/1/2/5/10/20/50/100 pm

<+0.01% F.S. (minimum +40um)

<+0.001% F.S. (+1 digit)

Stroke: 300 750 1000 2000 5000 mm

Frequency:3.7 3.0 23 1.2 0.5 kHz

Elecu i Chay oy s _

Wiring method

Input voltage

Operating current

Insulation capability

Polarity protection

Overvoltage protection

Fault indication

Waterproof connector or 7-pin aviation plug

24VDC(-15/+20% )

<60 mA (varies with measuring range)

500V (between signal ground and housing)

Max -30VDC

Max 36VDC

Red/green dual-color LED indicator

_

Magnet speed

Ambient temperature
Humidity/dew point
Temperature coefficient
Protection rating

Pressure rating

Any

-40°C ~ +85°C

Humidity 90%, no condensation
<15 ppm/°C

P67

35 MPa (continuous)/70 MPa (peak)

Installation accessories _

Installation orientation

Installation method

Position magnet

Any

Threaded installation, M18x1.5 or user customization

Ring magnet OD33, OD25.4, OD17.4

structural materials _

Sensor head

Outer protection rod

Mounting flange

Aluminum alloy

304L stainless steel

304L stainless steel

Magnetic Ring

SENSOR-HYDRAULIC-CONTROL "II -

- Ring magnet: OD33 Isolation spacer: DP33 Ring magnet: 0D25.4 Ring magnet: OD17.4 Ring magnet: OD63.5

Froductimeae . ° .

4.3
3|1of + 1o 3| 1of+ 3o + : -
\d \{ ¢ 2
Product CAD
$135 $14 P135 P135
33 33 254 ®17.4
Magnetic ring thickness 8 mm. Magnetic ring thickness 5 mm. Magnetic ring thickness 8 mm. ~ Magnetic ring thickness 10.5mm. ~ The magnetic ring thickness is 10mm.
Scope of use: Series 7, Series 4, Series 3
Operating temperature: -40°C~+85°C
Product Mounting screw: M4x18
Applications Preload torque: max 1 N'm
. X IM18X1.5
Overall Dimensions @0
Emm
£ !

>

0 |

5} L]

El

E | _ I

c

«

25
12 (] Head Zone 50.8 | Working range Tail Zone 63.5
Emm

= F =1

i i |

1) N I

2 7

a L -

8

j=a

5

24

Head

Note: The pressure-resistant probe of the 7 Series can be easily separated from the electronics head (two M4x59 screws), enabling quick replacement without depressurization. The pressure-resistant probe can become a permane

Wiring diagram

SSI Output Pin Definition Status Indicator

Pin Number | Wire Color Definition

Gray Data (-)

0 0
(1) (3] 2 Pink | Data(*)
°o ) 3 Yellow | Clock (+)

4 Green | Clock(-)
Male Connector Pin Layout
(Facing the sensor head direction) 5 Brown +24VDC power supply (-15/+20%)
6 White DC power ground (0VDC)
7 Not connected

Indicator Light Status Definition

Green light on Normal operation

Green light flashing | Programming mode

Red light flashing Magnet ring out of measuring range

Magnet ring not detected

Red light on
or magnet ring damaged

www.wxforever.com
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Series 7.1/necaT oupu

Measurement parameters _

Measuring range External type: 25-5000 mm Built-in type: 25-7600 mm
EtherCAT
® Rugged and reliable industrial displacement sensor Interface
@ Linear measurement, absolute output Data transmission rate Up to 100 MBit/s

® LED indicator for diagnostics

Position: 1-100 pm optional

® Non-contact measurement, no wear .
Resolution

@ Nonlinearity up to 0.01% Speed: 1 mm/s

@ Repeatability up to 0.001%

Nonlinearity <£0.01% F.S. (min. £50 pm)

® Resolution up to 1 um

@ Built-in (in-cylinder) installation Repeatability <+0.001% F.S. (min. +2.5 pm)

@ Quick-release design, no need to depressurize for replacement

Update time Depends on the stroke
@ Supports multi-magnet position detection
i <
@ Supports position + speed, synchronous signal output Jitter 5 pHm
@ Direct EtherCAT output <4pum
Hysteresis

- Multi-magnet position measurement

- Speed measurement —v
FtherCAT. I
Electrical characteristics

Connector selection Two 4-pin M12 signal connectors; one 4-pin M8 power connector

Input voltage 24 VDC (-15/+20%)

Product features:

Power consumption Typically 110 mA
Insulation capability 500V (between signal ground and housing)
Ay
r]n Wiy,
/ S\ 0 ‘) ‘) ' - . u 5 //: Polarity protection Max -30VDC
g ﬂ X ) v N Y P
— - [ < 700Bar>

_40°C_+85°

40°C—+85°C — IP Overvoltage protection Max 36VDC

Temperature EMC Vibration/Shock Magnetic Field . High IP Protection ~ Short-circuit Reverse Polarity  igh Resolution High-Pressure .

Range Resistance Absolute Value Protection Quick Removal Rating Protection Protection 9 Resistance Rlpple <0.28 Vpp

_
Any

Magnet speed
XHE X
(C) (d)

o X | X
0|06

Model selection code

Ambient temperature -40°C ~ +80°C (up to +85°C)

Humidity/dew point Humidity 90%, no condensation
e Installation method @ Connection type
Temperature coefficient <15 ppm/C
1 = Metric thread M18x1.5 (flat-bottom flange) 1 = two 4-pin M12 plugs, one 4-pin M8 power connector
Protection rating 1P67
Vibration rating 15 g/100-2000 Hz/IEC 68-2-6 standard
‘D Measurement dead zone (front end/rear end)
Installation accessories
1=50.8 mm/63.5 mm
Any

Installation orientation
2 =29 mm/60 mm
Installation method Threaded flange M18x1.5 or 3/4"-16 UNF-3A

e Output

G Measuring range ECT1 = standard version, single magnet

Unit: mm. Pad with leading zeros to four digits, ECT2 = multiple magnets + number of magnets
Structural materials

Increment in 5 mm steps from 0025 to 7600 mm

Position magnet Ring magnet or floating magnet

Sensor head Aluminum alloy
Outer protection rod 304L stainless steel
Example: 7.1-1-1-0050-1-ETC1 Mounting flange 304L stainless steel

7.1 Series Built-in Displacement Sensor - Metric thread M18x1.5 (flat-bottom flange) - Null zone/dead zone 50.8 mm/63.5 mm - Length 50 mm

2 sets of 4-pin M12 connectors, 1 set of 4-pin M12 power connector - ECT1 = EtherCAT, standard version, single magnet

www.wxforever.com
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Magnetic Ring

7.1 Series/PROFINET Output

Ring magnet: OD33 Isolation spacer: DP33

. ® Rugged and reliable industrial displacement sensor
Product image
® Linear measurement, absolute output

® |ED indicator for diagnostics

® Non-contact measurement, no wear

4.3 ® Nonlinearity up to 0.01%
r\ ® Repeatability up to 0.001%
< A\ + Fany < A\ + “+ e Resolution up to 1 um
~ vy ~
N N /. 2 o i eynden e
@ Built-in (in-cylinder) installation
@ Quick-release design, no need to depressurize for replacement
Product CAD
®13.5 on 135 ® Supports multi-magnet position detection
- 33 [ - 33 [ -~ 254 L ®17.4 ® Supports position + speed, synchronous signal output Direct
e PROFINET output
Magnetic ring thickness 8 mm. Magnetic ring thickness 5 mm. Magnetic ring thickness 8 mm. ~ Magnetic ring thickness 10.5 mm. The magnetic ring thickness is 10mm.
- Multi-magnet position measurement
- Speed measurement % --
Scope of use: Series 7, Series 4, Series 3
Operating temperature: -40°C~+85°C
Product .
Applications Mounting screw: M4x18

Preload torque: max 1 N'-m

Product features:

Overall Dimensions
r - Position magnet

H
* Outer tube diameter 10 / \\ n 3 } Q Q Q ' - | “m \\\\l\///
_:@ |_ ‘!:a O IH‘”HHHH”HHHH”H‘I = ﬂ LA }v = [ 7()%
Z
=l

25

5

N
IR

%

’ 11 ] ~40°C-+85°C IP

v

il Temperature EMC Vibration/shock — apcoiite Value Magnetic Field Quick Removal High IP Protection Short-circuit Reverse Polarity High Resolution High-Pressure
Range Resistance Protection Rating Protection Protection Resistance

Two sets of 5-pin male/female connectors| 19 3110
104 51 Effective stroke 25-7600 mm Dead zone 63.5/66'
>500 mm
Position magnet
Emm Ia
£ Tl XEXHE X|X
Model selection code
.~ N 7 oclolo|o
T ts of 6-pi le/feral " 14 Threaded flange
wosets orerpinmaleflemale connectors | M18x1.5 e Installation method @ Connection type
99 3/4"-16 UNF-3A
I 1
1 = Metric thread M18x1.5 (flat-bottom flange) 1 = two 4-pin M12 plugs, one 4-pin M8 power connector

== Optional:
With fluoforubber (FKM)

Oil-resistant sealed sensor o
2 =2 m standard pigtail cable

30 85 )
10 ‘D Measurement blind zone (start/end) 3 =5 m standard pigtail cable
| Position magnet
= a 1=50.8mm/63.5mm 4=10 m standard pigtail cable
| l;’,l I
7 l/" 2=29mm/60mm
il
Direct-out cable A02
e Output
Measuring range = i i
Wiring diagram G g rang PN1 = PROFINET RT, standard version, single magnet
EtherCAT output pin definition  (Facing the sensor head direction) Unit: mm. Pad with leading zeros to four digits, PN2 = PROFINET RT, multi-magnet
Signal Pin Number | Wire Color Function Power supply Pin Number | Wire Color Function increment in 5 mm steps from 0025 to 7600 mm
1 Yellow Txr 1 Brown +24VDC (-15/+20%)
2 White Rx+ (4 2 White n.c.
(2 Example: 7.1-1-1-0050-1-PN1
3 Orange T (1) 3 Blue 0V (GND)
7.1 Series built-in displacement sensor - metric thread M18x1.5 (flat-bottom flange) - zero/dead zone 50.8 mm/63.5 mm - length 50 mm
Female 4 Blue Rx- Connector 4 Black n.c.

Two 4-pin M12 connectors, one 4-pin M12 power connector - PN1 = PROFINET RT, standard version, single magnet

www.wxforever.com
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Heonetieing
_ - Ring magnet: OD Ring magnet: 0D25.4 Ring magnet: OD17.4 Ring magnet: OD63.5

Measuring range External type: 25-5000 mm Built-in type: 25-7600 mm

Interface/Protocol Profinet 10 RT/IRT
Product image
Data transmission rate Up to 100 MBit/s

Position: 1-100 pm selectable

Resolution
Speed: 1 mm/s 43
Nonlinearity <+0.01% F.S. (min. £50 pm) - A\ + A <
N \IJ U o~
o .

Repeatability <+0.001% F.S. (min. 2.5 pm) /
Update time Depends on the stroke Product CAD »13.5

Jitter <5 pum $33

A <4 um - . .
Hysteresis H Magnetic ring thickness 8 mm. Magnetic ring thickness 5 mm. Magnetic ring thickness 8 mm.  Magnetic ring thickness 10.5 mm. The magnetic ring thickness is 10mm.

Electrical character s _ STOCHIEE RIS S S E

Operating temperature: -40°C~+85°C
Connector selection Two 4-pin M12 signal connectors; one 4-pin M8 power connector i;‘:}‘l’_“é;‘mns Mounting screw: M4x18
Preload torque: max 1 N'm

Input voltage 24 VDC (-15/+20%)

Power consumption Typically 110 mA
Overall Dimensions
—Position Magnet
Insulation capability 500V (between signal ground and housing) P
Polarity protection Max -30VDC = b [—Outertube'ld\ameter 10
Emm
o 17 17
Overvoltage protection Max 36VDC '—{I: L,.f"{ ' L1
Ripple <0.28Vpp e -
Two sets of 5-pin male/female connectors 19 10
104 51 Effective stroke 25-7600 mm Dead zone 63.5/66%
) i *>500 mm stroke
Operating conditions
& - Position magnet
Any ] |
Magnet speed
gnet sp - ) .
Ambient temperature ~40°C ~ +80°C (up to +85°C) : ﬁ
\ ol
Humidity/dew point Humidity 90%, no condensation Threaded flange
M18x1.5 or
o 99 3/4"-16 UNF-3A
Temperature coefficient <15 ppm/°C 1
&= Optional:
Protection rating IP67 With fluororubber (FKM)
Oil-resistant sealed sensor
Vibration rating 15 g/100-2000 Hz/IEC 68-2-6 standard 85 )
10
_ = Postton magnet
= 7
£
Installation orientation By 1 [;';j ]
Installation method Threaded flange M18x1.5 or 3/4"-16 UNF-3A "/—'J
Position magnet Ring magnet or floating magnet
Wiring diagram
. PROFINET Output Pin Definition  (Facing the sensor head direction)
Structural materials
Sensor head Aluminum alloy Signal Pin Number | Wire Color Function Power supply Pin Number| Wire Color Function
1 Yellow Tx+ 1 Brown +24VDC (-15/+20%)
Outer protection rod 304L stainless steel 33
2 White Rx+ (4] 2 White n.c.
Mounting flange 304L stainless steel )
3 Orange Tx- (1) 3 Blue 0V (GND)
4 Blue Rx- Connector 4 Black n.c.

www.wxforever.com
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Series 7.6/analog Output

Robust and reliable industrial displacement sensor
® Linear measurement with absolute output

® LED indicator for diagnostics

® Non-contact measurement, no wear Nonlinearity
® Upto0.01%

® Repeatability up to 0.001%

® External mounting

Product features:

-40°C-+85°C
Temperature EMC Vibration/Shock  ppc1ite value Magnetic Field
Range Resistance Protection

//m\ ¢ 00 [ 4 > oo m | "
@ /WWVWIWV\ O Iwwuuumumuuuul Q/ ‘.*lrL-ﬁ QIPO ?' - \\HHM”HHHUWUWUHH PN

Quick Removal :i

N

s

2

gh IP Protection ~ Short-circuit Reverse Polarity High Resolution High-Pressure
ating Protection Protection Resistance

Model selection code

e Installation method

1 =Type C Half-round magnet

2 =Type K Floating magnet (discontinued)
3 =Type U Floating magnet (discontinued)
4=Type S Floating magnet

5=Type M Floating magnet

6 =Type N Floating magnet

7 =Type L Floating magnet

@ Measuring range

Unit: mm. Pad with leading zeros to four digits,

increment in 5 mm steps from 0025 to 7600 mm

Example: 7.6-1-0050-1-A10

Connection type

1= 6-pin M16 male plug 5 =2 m high-temperature cable, pigtail
2 =2 m standard cable, pigtail 6 =5 m high-temperature cable, pigtail
3 =5m standard cable, pigtail 7 =10 m high-temperature cable, pigtail

4 =10 m standard cable, pigtail

Output signal

A10 = Current 4~20mA V10 = Voltage 0-10 V
A11 = Current 20-4 mA V11 = Voltage 10-0 V
A20 = Current 0-20 mA V20 = Voltage -10-10 V
A21 = Current 20-0 mA V21 =Voltage 10--10 V

7.6 Series External Displacement Sensor - Type C - Semi-circular Magnet - Length 50 mm - 6-pin M16 Male Plug - Current 4~20 mA

SENSOR-HYDRAULIC-CONTROL "II -

Project name Parameter specifications

ARG _

Measuring range

Output signal

Resolution

Nonlinearity

Repeatability

Update time

25~7600mm

0-20 mA (minimum/maximum load: 0/500 Q) 4-
20 mA (minimum/maximum load: 0/500 Q) 0-10
V (minimum load > 5 kQ)

-10~+10V (minimum load >5k Q)

16-bit D/A

<+0.01% F.S. (min. £50 um)

<0.001% F.S. (min. £1 pm)

0.5ms (range <1m) 1.0 ms (1 m<range <2 m)

2.0ms(2m<range<4m)4.0ms (4 m<range<7.6m)

EREEle cter > _

Wiring method

Input voltage

Operating current

Insulation capability

Polarity protection

Overvoltage protection

Fault indication

Waterproof cable gland or six-pin aviation connector
24VDC(-15/+20% )

<50mA (varies with measuring range)

500V (between signal ground and housing)

Max -30VDC

Max 36VDC

Red/green dual-color LED indicator

IR ET: " _

Magnet speed

Ambient temperature
Humidity/dew point
Temperature coefficient

Protection rating

Any

-40°C ~ +85°C

Humidity 90%, no condensation

<30 ppm/°C

P67

Installation accessories _

Installation orientation

Installation method

Position magnet

Any

Mounting clamp, M5x20 screw

Type C semi-circular magnet, Type K floating magnet, Type U floating magnet

structural materials _

Sensor head

Outer protective shell

Mounting flange

Aluminum alloy

Aluminum alloy

304L stainless steel

www.wxforever.com
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Magnetic Ring
Series 7.6/ SSI output

Type M Floating magnet Type N Floating magnet Type L Floating magnet

Type C Half-round magnet

Type K Floating magnet Type U Floating magnet Type S Slider magnet

® Robust and reliable industrial displacement sensor
C
Product ® Linear measurement, absolute output
image Yy
® LED indicator for diagnostics
o Non-contact measurement, no wear
® Resolution up to 0.5 um
® Nonlinearity up to 0.01%
w w @ Repeatability up to 0.001%
[ 4.2 Y
28 I r—ﬁ ®4.2 i i
) [ @ External mounting
Y ‘ | 3 19.5
I n < + < | T . . .
o N P @ Direct SSI digital output, binary or Gray code
J R \ o2 8] 4
‘ 19 2 ( ) N ® Real-time sensing, synchronous measurement
21
Product CAD 28 20
-
Magnetic ring m
thickness 8 mm.
Product features:
Scope of use: Series 7 Scope of use: Series 7, 4, 3 Scope of use: Series 7, 3 Scope of use: Series 7 Scope of use: Series 7,4,3  Scope of use: Series 7, 4,3 Scope of use: Series 7, 4, 3
Operating temperature: Operating temperature: Operating temperature: Operating temperature: Operating temperature: Operating temperature: Operating temperature: .
o o -40°C~+85° ° o ° o o o o o ° o W
-40°C~+85°C 40°C~+85°C -40°C~+85°C -40°C~+85°C -40°C~+85°C -40°C~+85°C -40°C~+85°C O 0 0 . S ////
Product A . . . Mounti M4 _ N 2
Applications ~ Mounting screw: M4x18 Mounting screw: M4x18 Mounting screw: M4x18 Mounting screw: M5 ounting screw. Mounting screw: M4 Mounting screw: M4x18 i .* b 0 O = =)
i - X o i - o v = =
Vertical distance: 3+1 Horl.zonta.l deviation: +3 mm Horizontal deviation: +4 mm Horizontal deviation: £3 MM . ;s deviation: #15 mm  Horizontal deviation: 3 mm Iy = 70k\
Vertical distance: 2~4 mm Vertical distance: Vertical distance: 2~4 mm . . — - 2y’
Vertical distance: 5~12mm  Vertical distance: 2~4 mm o o e I P
-3.3~4.7mm -40°C-+85°C

Short-circuit
Protection

Temperature EMC Vibration/Shock
Range Resistance

High-Pressure

Magnetic Field Quick Removal High IP Protection
Resistance

Reverse Polarity  jigh Resolution
Protection Rating

Absolute Value -
Protection

Overall Dimensions

Dead zone 28 Rated measuriflg range

=m0

End blind zone 66

Model selection code . e
>
I il
z
-?_, T 2: e Installation method @ Output direction
Lg 1 L l | »
| '—I:I—' 1=C-type Semi-circular magnet 1 = forward 2 = Reverse
12 54
2 = K-type Floating magnet (discontinued)
755
3 = U-type Floating magnet (discontinued) e Resolution
- — — ey . 1=0.001 mm 2=0.002mm
Fopge 4 =S-type Slider magnet
g — 7 |
3 I O 5= L-type Floating magnet 3=0.005mm 4=0.01mm
2 P —1
: T3 =
s — | { F (b) ) 5=0.02mm 6=0.05mm
® Measuring range
24 |
—_
Unit: mm; pad with leading zeros to four digits; increments of 5 mm 7=0.1mm 8=0.0005mm
Note: The 7-series products use a floating magnet mounted directly on the moving part and do not contact the sensor.
K-type floating magnet: Maximum permissible lateral offset +3 mm, maximum permissible vertical gap up to 5 mm.
U-type floating magnet: Maximum permissible lateral offset +4 mm, maximum permissible vertical gap -3.3 to +4.7 mm. G Connection type o Data format

1=7-pin M16 male plug 5 =2 m high-temperature cable, pigtail 1G = 25-bit Gray code 1B = 25-bit binary

Wiring diagram

Analog Output Pin Definition Status Indicator 2 =2 m standard cable, pigtail 6 =5 m high-temperature cable, pigtail 2G = 24-bit Gray code 2B = 24-bit binary

Pin Number| Wire Color | Definition Indicator Light Status | Definition 3 =5m standard cable, pigtail 7 =10 m high-temperature cable, pigtail 3G = 26-bit Gray code 3B = 26-bit binary

1 Gray Analog signal output 1 Green light on Normal operation

4 =10 m standard cable, pigtail

Signal ground 1 + Signal ground 2 Green light flashing| Programming mode

e e 2 Pink
© "0

(6]
(3]

3 Yellow

None Red light flashing Magnet ring out of measuring range
4 Green Analog signal output 2 Magnet ring not detected
Male Connector Pin Layout Red light on ing d d Example. 7.6-1-0050-1-1-1-1G
or magnet ring damage
. N 5 Brown + 15/+
(Facing the sensor head direction) 24VDC power supply (-15/+20%) 7.6 series external displacement sensor - C-type semi-circular magnet - length 50 mm - 7-pin M16 male connector - output is forward measurement - resolution: 1 um - 25-bit Gray code
6 White

DC power ground (0VDC)

www.wxforever.com
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Project name Parameter specifications

AT T _

Measuring range

SSI signal

Transmission speed

Resolution

Nonlinearity

Repeatability

Update time

25~7600mm

24-, 25-, 26-bit binary or Gray code

70kBd~1MBd

Cable length: <3 <50 <100<200<400 m

Rate: 1000 < 400 < 300 < 200 < 100 kBd

0.5/1/2/5/10/20/50/100 pum

<+0.01% F.S. (minimum +40um)

<£0.001% E.S. (1 digit)

Stroke: 300 750 1000 2000 5000 mm

Frequency:3.7 3.0 23 1.2 0.5 kHz

ElScuiclcharacee - _

Wiring method

Input voltage
Operating current
Insulation capability
Polarity protection
Overvoltage protection

Fault indication

Waterproof connector or 7-pin aviation plug

24VDC(-15/+20% )

<60 mA (varies with measuring range)

500V (between signal ground and housing)

Max -30VDC

Max 36VDC

Red/green dual-color LED indicator

i _

Magnet speed

Ambient temperature

Humidity/dew point

Temperature coefficient

Protection rating

Any

-40°C ~ +85°C

Humidity 90%, no condensation

<30 ppm/°C

P67

Installation accessories _

Installation orientation

Installation method

Position magnet

Any

Mounting clip, M5x20 dedicated screw

C-type half-round magnetic ring, K-type floating magnet, U-type floating magnet

structural materials _

Sensor head

Outer protection rod

Mounting flange

Aluminum alloy

Aluminum alloy

304L stainless steel

Magnetic Ring

Product image

Product CAD

Product

Magpnetic ring
thickness 8 mm.

Scope of use: Series 7
Operating temperature:
-40°C~+85°C

Applications Mounting screw: M4x18

Vertical distance: 3+1

Overall Dimensions

6n|d uoneiny

3|qes 1no-2a11g

Type C Half-round magrjet

13

19
28

Scope of use: Series 7, 4, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: +3 mm
Vertical distance: 2~4 mm

Dead zone 28

Type K Floating magnet

Type U Floating mag

®4.5
55
)
- o 3
70

Scope of use: Series 7, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: +4 mm
Vertical distance:
-3.3~4.7mm

Rated measuring range

SENSOR-HYDRAULIC-CONTROL "II -

Type S Slider magnet|

Scope of use: Series 7 Scope of use: Series 7, 4, 3
Operating temperature: Operating temperature:
-40°C~+85°C -40°C~+85°C

Mounting screw: M4
Horizontal deviation: £3 mm
Vertical distance: 2~4 mm

Mounting screw: M5

End blind zone 66

38 42 55
5 45
28 Yoy FT-‘ 4
T
e i
l
20 21

Type M Floating maghet Type N Floating magnet  Type L Floating magn

o

15

Scope of use: Series 7, 4, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4
Horizontal deviation: £15 mm

Vertical distance: 5~12 mm

—
—

Scope of use: Series 7, 4,3
Operating temperature:
-40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: 3 mm
Vertical distance: 2~4 mm

24

Note: The 7-series products use a floating magnet mounted directly on the moving part and do not contact the sensor.

K-type floating magnet: Maximum permissible lateral offset +3 mm, maximum permissible vertical gap up to 5 mm.

U-type floating magnet: Maximum permissible lateral offset +4 mm, maximum permissible vertical gap -3.3 to +4.7 mm.

Wiring diagram

SSI Output Pin Definition

Status Indicator

| i
D M5x20
] 5.5
L
n] — o 9.5
1o —— — ] A
Wi N
. T T 0 L, [U]7
- 75 - 14.5 _l"' Zg .
Foua - | ] ]
oy (d
T

Pin Number|  Wire Color Definition Indicator Light Status | Definition
e 0 Gray Data (-) Green light on Normal operation
o e Pink Data (+) Green light flashing| Programming mode
e e Yellow Clock (+) Red light flashing Magnet ring out of measuring range

Green Clock (-) Red light on Magnet ring not detected

Male Connector Pin Layout ing d d

or magnet ring damage

Brown +24VDC power supply (-15/+20%) J 9 d

(Facing the sensor head direction)

White

DC power ground (OVDC)

Not connected

www.wxforever.com
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Series 7.6/pRomNET oup

Measuring range External type: 0025~7600 mm Built-in type: 25-7600 mm
Profinet IO RT/IRT
® Robust and reliable industrial displacement sensor Interface
® Linear measurement, absolute output . o " Up to 100 MBit/s
ata transmission rate
@ LED indicator for diagnostics

Position: 1-100 pm optional

® Non-contact measurement, no wear Nonlinearity .
Resolution
® upto0.01% Speed: 1 mm/s
@ Repeatability up to 0.001% .
Nonlinearity <+0.01% F.S. (min. £50 pm)
@ Resolution up to 1 pm
® External mounting Repeatability <£0.001% F.S. (min. 2.5 um)
® Direct PROFINET output
Update time Depends on the stroke
- Multi-magnet position measurement .
Jitter <5pum

- Speed measurement

Electrical c ! = _

Connector selection Two 4-pin M12 signal connectors; one 4-pin M8 power connector

Product features:

Input voltage 24 VDC (-15/+20%)

7 \ n DO ' - | Um S\\\\IW// Power consumption Ly 10
O I\H\HHHHHHHWHWHI o ﬁ‘h L) ? - T

W\

TN

I
-40°C-+85°C Insulation capability 500V (between signal ground and housing)
Temperature EMC Vibration/Shock Magnetic Field ; High IP Protection ~ Short-circuit Reverse Polarity  jigh Resolution ~ High-Pressure ~ : Max -30VDC
Range Resistance Absolute Value o fo ction Quick Removal Rating Protection Protection 9 Resistance Polarity protection
Overvoltage protection Max 36VDC
Ripple <0.28 Vpp
Model selection code é é )e( )e( é
_
Installation method 0 Connection type An
e P Magnet speed Y
1 =Type C semi-circular magnet 4=TypeS floating magnet 7 =Type L floating magnet 1 =Two sets of 4-pin M12 plugs, 1 set of 4-pin M12 power connector Ambient temperature -40°C ~ +80°C (up to +85°C) Humidity
2=TypeK floating magnet (discontinued) 5="Type M floating magnet 2 = 2-meter standard cable with straight exit Humidity/dew point 90%, no condensation
3=Type U floating magnet (discontinued) 6= Type N floating magnet 3 = 5-meter standard pigtail cable Temperature coefficient <15 ppm/°C
4 =10-meter standard pigtail cable Protection rating P67
@ Measurement blind zones (start/end) Vibration rating 15 g/10072000 Hz/IEC 68-2-6 standard
1=28mm/66 mm e OutPUt _
. X Installation orientation Any
PN1 = PROFINET RT, standard version, single magnet
Installation method Mounting clamp, M5x20 dedicated screws
PN2 = PROFINET RT, multi-magnet
Position magnet C-type semi-circular magnet or floating magnet

G Measuring range

Unit: mm. Pad with leading zeros to four digits,
structural materials _
increment in 5 mm steps from 0025 to 7600 mm

Sensor head Aluminum alloy
Outer protection rod 304L stainless steel
Example: 7.6-1-1-0050-1-PN1 Mounting flange 304L stainless steel

Series 7.6 external displacement sensor - Type C semi-circular magnet - zero/dead zones 28 mm / 66 mm - length 50 mm

Two 4-pin M12 connectors, one 4-pin M12 power connector - PN1 = PROFINET RT, standard version, single magnet

www.wxforever.com
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Magnetic Ring

Type C Half-round magrlet  Type K Floating magne

Product image

Product CAD

Magnetic ring
thickness 8 mm.

Scope of use: Series 7 Scope of use: Series 7, 4, 3

Operating temperature: Operating temperature:
-40°C~+85°C -40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: +3 mm
Vertical distance:

Product

Applications Mounting screw: M4x18

Vertical distance: 3+1

Overall Dimensions

Head dead zone 28

bnid uoneny

3|qes n0-1a11q

Type U Floating mag

Scope of use: Series 7, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: +4 mm
Vertical distance:
-3.3~4.7mm

[With Fluororubber Oil-resistant sealed sensor

Rated measuring range

Type S Slider magnet

Scope of use: Series 7
Operating temperature:
-40°C~+85°C.

Mounting screw: M5

Note: The 7-series products use a floating magnet mounted directly on the moving part and do not contact the sensor.

K-type floating magnet: Maximum permissible lateral offset +3 mm, maximum permissible vertical gap up to 5 mm.

U-type floating magnet: Maximum permissible lateral offset +4 mm, maximum permissible vertical gap -3.3 to +4.7 mm.

g diagram

PROFINET Output Pin Definition  (Facing the sensor head direction)

Signal Function

Female

Power supply

0 o

Connector

Scope of use: Series 7, 4, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4
Horizontal deviation: +3 mm
Vertical distance: 2~4 mm

Tail dead zone 66

Type M Floating maghet Type N Floating magnet

Scope of use: Series 7, 4, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4
Horizontal deviation: £15 mm
Vertical distance: 5~12 mm

Function

+24VDC (-15/+20%)

Scope of use: Series 7, 4, 3
Operating temperature:
-40°C~+85°C

Mounting screw: M4x18
Horizontal deviation: 3 mm
Vertical distance: 2~4 mm

Type L Floating magn:

Fluid Sensors

SENSOR-HYDRAULIC-CONTROL "II -

o>
Cr iy B
P
S
-J"""
o
-

www.wxforever.com



T [

Liquid Level and Temperature Sensor LT Series

Easy to read, rugged LED digital display

® Brand-new design, multifunctional applications
o Intelligent menu, configurable transmitter output range Continuously

® Adjustable switch points, easy to use Temperature/level: 4 switch outputs, 2

SiModbus

® Analog signal outputs

Product features:

@ N

-20°C~+80°C —

Temperature Range EMC

Vibration/Shock resistance ~ Magnetic field protection

IP

¢ ¢ 4 - . RS485
oo f . BEEEE

High IP protection rating Short-circuit protection  Reverse polarity protection RS485

Product Principle

LT series electronic integrated level/temperature sensors can output m
ultiple signals simultaneously, meeting monitoring needs for level and
temperature in different settings while reducing the number of
opening s on the user's enclosure. The simplified, miniaturized design
and attrac tive appearance meet equipment upgrade requirements
(PNP/NPN/0... 20mA/4...20mA), with full-range scalable analog output.

Product Applications

Machine Tool

Hydraulic and Pneumatic Systems
Pumps and Compressors
Machinery Manufacturing

Automation Equipment

Forever
4-digit LED display o

Discrete output indicator light

Three-button function keys

Output signal

Measurement Switching Output Analog Output
ouT1 ouT2
Liquid Level 4..20mA
PNP/NPN PNP/NPN
ouT3 ouT4
Temperature 4..20mA
PNP/NPN PNP/NPN

Model selection code

6 Output type

1: Analog 4-20 mA

2: Analog 0-10 V (planned)

SENSOR-HYDRAULIC-CONTROL "II -

° Float type

1: NBR float (for oil)  2: 304 float (for water)

3: RS485 (Modbus RTU) 4: 10-Link (planned) o Switch type

Q Measuring range

100mm-2000mm, order in 50mm increments

1: PNP output (factory default is PNP, can be switched to NPN via parameters)

2: NPN output (factory default is NPN, can be switched to PNP via parameters)

Default: RS485

*Cables must be ordered separately; optional straight-head cables of 2m, 5m, 10 m, 15 m, 20 m, 25 m: *If an analog 0-10 V output is required, you can use Forever FAD-2CH-I2V

Analog version:

2m CT-M12F-0802 5m

CT-M12F-0805 10m
M12F-0810  15m
M12F-0815 20m
M12F-0820 25m
M12F-0825

CT-
CT-
CT-
CT-

Example: LT-1-0350-1-1

signal conversion module for conversion
RS485 version:

2m CT-P12LD0502 5m
CT-P12LD0505 10m  CT-
P12LD0510  15m CT-
P12LD0515  20m CT-
P12LD0520  25m CT-
P12LD0525 [+

LT level and liquid temperature sensor - analog 4-20 mA - length 350 mm

M12 8-pin connector, - NBR float (for oil) - PNP output (factory default PNP, can be switched to NPN via parameters)

Technical parameters Parameter specifications

Power supply

Current consumption
Connection

Safety

Insulation
Overvoltage

Turn-on time
Switching function
Switching current

Response time

Load

Service life

Typical level measurement accuracy

Long-term level drift

DC12...28V

Maximum 600 mA, including switching current
8-core pigtail/M12 8-pin male plug
Short-circuit protection, reverse polarity protection (-36 V Max)
DC 500V

DC 36V

2s

NO/NC switchable at will

400 mA Max

Switching output/analog signal < 5 ms
Analog signal 4...20 mA < 500 Q

50 million switching cycles

10mm

5mm

Typical temperature measurement accuracy +1°C

Medium temperature
Ambient temperature
Storage temperature
Relative humidity
Vibration resistance
Shock resistance
Protection rating
Wetted parts

Housing

Electrical connection

-20...80°C
-20...80°C
-20...65°C
-45...75%

20 g, 10...2000 Hz (compliant with IEC60068-2-6)
50 g, 6 ms (compliant with IEC60068-2-27)

IP67

304 linkage/NBR float
Aluminum alloy with anodized

Treatment PVC/PUR (customizable)

www.wxforever.com
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Dimension drawing (mm) Digital Temperature Sensor TS Series

~ ——
©
0
~
a76 ® Easy to read, LED numeric display
Default M128-pin plug @ Brand-new design, multi-functional applications
or optional straight-out cable
e Intelligent menu
3*MS5 hex socket screw hole @ Continuously adjustable switch points, easy to use
® 2 switch outputs, 1 analog current output
€
£
o~ al52
o
£
D 32
<
s O-ring sealing groove
3
o
k4
— 32
B
S
g **recommended housing opening size 35T40 mm
o
2
©
L
&
<L
o
NBR float
Product features:
+
@ 0‘)000 | RS485
= - [2]2]2[=]¢]
A -20°C~ +80°C - P
= @
B [n g - . .
He 3 ° Temperature Range EMC Vibration/Shock resistance  Magnetic field protection  High IP protection rating Short-circuit protection  Reverse polarity protection RS485
I £
2
]
3
o
Wiring diagram
12-28 VDC
Pinl Yellow| L2 Brown —-)—t White
Product Principle
Pin2 Gray | Tma Gray —-)7 Pink [ Discrete output indicator light Temperature unit indicator light
Forever
2] Pin3 pink | T White [-m)—————— Brown |- N
a n The TS Series digital temperature sensors use high-precision PT100 for temperature measurement, b
agﬂ Pin4 Red L1 Pink Red with the raw signal processed by a constant-current source circuit and converted into a standard
Pin5 Green LmA PNP Blue - NPN Yellow! —-)— analog output. An anodized housing design with high-brightness LED numeric display. The three-
m,

- 4-digit LED displa
M12 8-pin male plug button design and menu make the product easier to use. Multiple mechanical interfaces can fully 9 pay
(facing the sensor) Pin6 Blue ov Red Gray [~

@ meet various specific installation requirements, and a body that can rotate 3304 ensures an optimal
Pin7 Brown| 24V Yellow Blue @ viewing angle under different installation methods. 3-button function keys
Ping White | T2 Green |-m—-))————————— Green -

Output signal

Product Applications

Machine Tool Measurement Switching Output Analog Output

Hydraulic and Pneumatic Systems OouT1 ouT2 4-20mA/0-10V

. 12-28 VDC +
Pinl Browr 21V Brown|—m—-.)———————————

a Pumps and Compressors Pressure
'ﬂ g n Pin2 White | 485+ White —-)— 485+ Machinery Manufacturing
Automation Equipment
n Pin3 Blue ov RS485 Blue M )—————————— - "
M12 5-pin male plug Pind Black | 485~ Black [——-)———————————— 185

(facing the sensor)

PNP/NPN PNP/NPN Optional Ordering

Pin5 Gray Gray _-)

www.wxforever.com
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TS-

Dimension drawing (mm)

Model selection code

6 Connection type @ Probe rod diameter 38.90 2870
1: 6mm diameter stainless steel 304 probe rod
1=G1/4 male thread 2=G1/2 male thread 2: 8mm diameter stainless steel 304 probe rod | /\
3 =R1/4 male thread 4 =NPT1/4 male thread e Output type @ \%
@ Measuring range 1: Current 4-20 mA (factory default is current; can be switched to voltage via parameters)
Zmm I ~
1: Range -20...80°C (range can be specified by modifying parameters) 2: Voltage 0-10 V (factory default is voltage; can be switched to current via parameters)
35.[50 | 8
2: Range 0...100°C (parameters can be modified to specify the range) SHRB (D e ey, (el avs R preetesd) & | 2
3: Range -50...200°C high/low-temperature type (parameters can be modified to specify the range) requires matching cold junction |
(1) |
4: Range -50...400°C high/low-temperature type (parameters can be modified to specify the range) requires matching cold junction M12 * 15 pi e ol
pin male plug
t
5: Range -100...100°C high/low-temperature type (parameters can be modified to specify the range) requires matching cold junction l
6: Range -200...100°C high/low-temperature type (parameters can be modified to specify the range) requires matching cold junction 8 % 27mm open-end wrench b
o
- |
G Probe rod length, in mm; the length includes the connection thread length. For example, 025 indicates the probe rod length including the threaded section is 25mm. | | \G R NPT thread -
R, threads
*Cables need to be ordered separately; options include 2m, 5m, 10m, 15m, 20m, 30m straight/angled cables :L » % |
| |
2m CT-P12LD0502 15m CT-P12LD0515 2m CT-P12SD0502 15m CT-P12SD0515 ‘ ‘
0 Straight head: 5m CT-P12LD0505 20m CT-P12LD0520 Angled head: 5m  CT-P125D0505 20m CT-P125D0520
10m CT-P12LD0510 30m CT-P12LD0530 10m CT-P12SD0510 30m CT-P125D0530 ! I

Cqld-end dimensions for high/low temperature model

Technical parameters Parameter specifications
DC12...28V
Power supply
Current consumption With 24V DC power supply, the no-load current consumption is 30mA Wiring diagram
Connection M12 5-pin male connector
Safety Short-circuit protection, reverse polarity protection (-36 V Max)
: DC 500V
Insulation i 12-28 VDC
Pin1 Brown | 24V Brown | m—)———————= =+ Blue | -
Overvoltage DC 36V e Pin2 White | TS2 - @
000 whe |-
Turn-on time 1s TS2
4] Pin3 Blue | OV PNP Black [ - NPN White .
Switching function PNP/NPN, NO/NC switchable at will TS1 12- 28VDC
M12 5-pin male plug Pin4 Black | TS1 +
| — Brown [
Switching current 200mA Max (facing the sensor) Blue @
Pin5 Gray | AOT - — Black [
Response time Switching output/analog signal < 5 ms Gray
Load Analog signal 4...20 mA < 500 Q
Service life 50 million switching cycles
Measurement accuracy <0.5°C

<£0.5%F.S
Long-term drift ?

Medium temperature -20...100°C (short probe) -200...400°C (long probe)
Ambient temperature -20..80°C i 12-28 VDC

Pin1 Brown| 24V Brown—m ——————————  +
Storage temperature -30...80°C e

000 Pin2 White | 485+ White - )————— 485+
Relative humidity 45..75%
. @ _
Vibration resistance 20 g, 10...2000 Hz (compliant with IEC60068-2-6) o Pin3 | Blue | OV 485 2 B A—
M12 5-pin male plug Pin4 | Black | 485- g Fem)————— 485-

Shock resistance 50 g, 6 ms (compliant with IEC60068-2-27) (facing the sensor)
Protection rating P67 Pin5 Gray PE Gray —-)— PE
Wetted parts 304 stainless steel
Housing 304 stainless steel
Electrical connection PVC/PUR (customized)
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Model selection code

Digital Display Pressure Sensor PS Series

e Connection type @ Switching output type
1=G1/4 male thread 2=G1/2 male thread 5= NPT 1/4 external thread 1: PNP (default from factory is PNP, can be switched to NPN via parameters)
3 =M20x1.5 male thread 4 = G1/4 female thread 2: NPN (default from factory is NPN, can be switched to PNP via parameters) Default: RS485
@ Measuring range
® Easy to read, LED numeric display
® Brand-new design, multi-functional applications 1:NO1 Measuring range: -1...1 Bar 2: NO3 Measuring range: -1...3 Bar 3:NO5 Measuring range: -1...5 Bar 4:N10 Measurement range: -1...10 Bar
® Intelligent menu
5:N25 Measurement range: -1...25 Bar 6:N40 Measurement range: -1...40 Bar 7:010 Measurementrange: 0..10 Bar ~ 8:025 Measurement range: 0...25 Bar
e Continuously adjustable switch points, easy to use
@ 2 switch outputs, 1 analog current output 9:060 Measurement range: 0...60 Bar 10: 100 Measurement range: 0...100 Bar 11: 160 Measurement range: 0...160 Bar 12: 250 Measurement range: 0...250 Bar

13: 400 Measurement range: 0..400 Bar  14: 600 Measurement range: 0...600 Bar 15: 1000 Measurement range: 0...1000 Bar

e Analog/Communication Types

1: Current 4-20 mA (factory default is current; can be switched to voltage via parameters)  2: Voltage 0-10 V (factory default is voltage; can be switched to current via parameters)

3: RS485 (RS485 output only, Modbus RTU protocol) 4:10-Link (under development)

*Cables need to be ordered separately; options include 2m, 5m, 10m, 15m, 20m, 30m straight/angled cables

Product features:

2m  CT-P12LD0502 15m CT-P12LD0515 2m  CT-P125D0502 15m CT-P12SD0515
Straight head: 5m CT-P12LD0505 20m CT-P12LD0520 Angled head: ~ 5m  CT-P125D0505 20m CT-P12SD0520
10m CT-P12LD0510 30m CT-P12LD0530 10m CT-P12SD0510 30m CT-P12SD0530

- E RS485
- [2]2]2]]e]

@ N

-20°C~ +80°C — P
Temperature Range EMC Vibration/Shock resistance  Magnetic field protection  High IP protection rating Short-circuit protection  Reverse polarity protection RS485 Technical parameters Parameter specifications
Power supply DC12...28V
Current consumption With 24V DC power supply, the no-load current consumption is 30mA
Connection M12 5-pin male connector
Safety Short-circuit protection, reverse polarity protection (-36 V Max)
Product Principle Insulation DC 500V
ies digital di iah- on- ; DC 36V
The PS series digital display pressure sensors feature a high-protection-grade desi Discrete output indicator light Pressure unit indicator light Overvoltage
gn and use a diffused silicon core for pressure measurement. The raw signal is pr FOREVER Turn-on time 1s
ocessed by a constant-current source circuit and converted into a standard analog
output. The anodized housing, high-brightness LED digital display, three-button d Switching function PRI, RIGHINE e et al o et
esign, and menu make the product easier to use. Multiple mechanical interfaces Switching current 200mA Max
meet various specific installation needs. The body can rotate 330°, ensuring an op
timal viewing angle under different installation methods. 4-digit LED display Response time Switching output/analog signal < 5 ms
Load Analog signal 4..20 mA < 500 Q
3-button function keys Service life 50 million switching cycles
Measurement accuracy <*0.5%F.S
Product Applications
. . Long-term drift <#0.3% F.S.
Machine Tool Output signal
Hydraulic and Pneumatic Systems Medium temperature -20...80°C
Pumps and Compressors Ambient temperature -20...80°C
. i Measurement Switching Output Analog Output
Machinery Manufacturing Storage temperature -30...80°C
Automation Equipment ouT1 ouT2 4-20mA/0-10V
Pressure Relative humidity 45...75%
Optional Ordering
PNP/NPN PNP/NPN ) ]
Vibration resistance 20 g, 10...2000 Hz (compliant with IEC60068-2-6)
Shock resistance 50 g, 6 ms (compliant with IEC60068-2-27)
) ) P67
Protection rating
Wetted parts 304 stainless steel
Housing 304 stainless steel
Electrical connection PVC/PUR (customized)
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KS Pressure Sensor

. Patented technology—stainless-steel thick-film technology.
. Higher accuracy than similar products, with nonlinearity as low as 0.15%.

. High impact resistance; burst pressure can reach 4 times the rated pressure.

. Fast response time: <1 ms.

. Very long service life; can operate continuously at a high impact frequency of 0.5 Hz for over 3, 000,000 cycles.
. Low temperature drift with a wide compensation range, -20°C to 85°C.

. EMC: strong immunity to electromagnetic interference.

. High cost performance, short lead time, and common stock available from inventory,
2, 4, 16, 40, 250, 400, 1000 bar

c

| KS Pressure Sensor

LISTED

The KS pressure transmitter primarily measures the pressure of oil, air, and hydraulic circuits, and can also be used in technical and process measurements such as hydraulic systems, hydraulic vulcanizers, and air com

pressors. It is equally suitable for harsh conditions with high shock and high vibration.

Product features:

i @ el =

- 20°C~ +80 P

Temperature Range Vibration/Shock Magnetic field High IP protection Short-circuit

i i Reverse polarity Stainless steel
resistance protection rating

i thick-film
protection protection technology

, X| X5 = V 530
Model selection code
0|06

@ Measuring range (bar)

NO3U  .143

2=E:4.20 mA

NOSU 145
Mechanical connection
1=E:G 1/4 external thread connection (DIN 3852-E)

1=3:G 1/4 external thread connection (DIN 3852-E)

Electrical connection
: 4-pin connector (P8)

2=Z: 4-pin connector M12X1

3=E: 4-pin connector (P18)

4=F: shielded cable output

Example: KS-E-E-C-B04C-M-V
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Project name Parameter speci ications

O meters _

Output signal Voltage Current

Nonlinearity (BFSL) +0.15% FS (typical) +0.25% FS (maximum)

Hysteresis +0.1% FS (typical) +0.15% FS (maximum)

Repeatability +0.025% FS (typical) +0.05% FS (maximum)

Zero offset error +0.15% FS (typical) £0.25% FS (maximum)

+0.15% FS (typical) +0.25% FS (maximum)

<10.5% FS

1-1000 Bar (see table)

Span offset error

Accuracy at room temperature (1)

Pressure range (2)

Resolution Infinity
Overpressure (no performance degradation) See table
See table

Pressure safety housing (burst test)

Pressure medium Fluids compatible with stainless steel AISI 430F and 17-4 PH

Housing Stainless steel AISI 304

15...30vdc 10...30vdc

Power supply

Dielectric strength 250vdc

Full-scale output signal 10V(N); 10.1 V() 20mA(E)

Permissible load >5KQ See load table

Long-term stability <0.2% FS/year

Operating process temperature range -40...+125°C (-40...+257°F)

Operating ambient temperature range -40...+105°C (-40...+221°F)

Compensated temperature range -20...+85°C (-40...+185°F)

Storage temperature range -40...+125°C (-40...+257°F)

Temperature effect of compensation

range (zero) +0.01% FSO/°C typical (+0.02% FSO/°C max)

Temperature effect of compensation +0.01% FSO/°C typical (+0.02% FSO/°C max)

range (span)

Response time (10...90% FSO) <1 msec

Warm-up time (3) <30sec

Mounting position effect Negligible

Humidity Up to 100% relative humidity (RH) without condensation

Weight 80-120g (nominal)

Mechanical shock 100g/11msec according to IEC 60068-2-27

20g max 10...2000Hz according to IEC 60068-2-6

Vibration
Protection rating IP65/IP67
Output short-circuit and reverse Supported

polarity protection

CE certification According to EC Directive 2004/108/CE
FS = Full Scale

1 Includes nonlinearity, hysteresis, repeatability, zero offset, and span shift (according to IEC

61298-2) 2 Operating pressure range from 0.5% to 100% FS

3 Time required to reach rated performance

SENSOR-HYDRAULIC-CONTROL "II -

Pressure range

Measuring range| -,
A/ 1 1.6 2 2.5 4 6 10 16 20 25 40 60 100 | 160 | 200 250 400 600 1000
(Bar) +3 +5
Overpressure
(Bar) 6 10 6 6 6 10 10 20 20 32 40 50 80 120 | 200 | 320 | 400 500 800 1200 1200
(RBL::)UQ 12 20 9 9 9 15 15 30 40 64 80 | 100 | 160 | 240 | 400 | 640 | 800 | 1000 | 1500 | 1500 1500

Installation Diagram

Dimensions: mm (millimeters)
Connector EN 175301-803 Form A E-type connector plug
G 1/4
ch 27 G121 _ DIN 3852—E
N 3852-E)
= o' o) 3‘
o ' a2 K] DI
NE] INES Q= S| IS
s g s S — ’=‘ —
= =
— 2 12
2 14 [0-079] ! [0.472]
12.2 48.75
0.079 X
r ] [0.551] [0.48] [1.919]
12.2 48.75
[0.48] ' [1.919] 2'58)
76.95
[3.029]
Connector EN 175301-803 Form C C-type connector plug
Ch 27 G 1/2 G 1/4
DIN 3852—E DIN 3852—E
NE ~f2 o 2 &
ISNIES) oS = -
=S s P— =] s|s
A = A =
10.5 2 14 10.5 2 | 12
[0.413] [0.079] [0.551] [0.413] [0.079] i [0.472]
45.5 45.5
[1.791] [1.791]
72
[2.835] 70
[2.756]
Connector M12x1 Z-type connector plug
Ch 27 G 1/2 Ch 22 G 1/4
DIN 3852—E DIN 3852—E
=
INIE '=* ~f3 g m oy
N|oo NIty | I~
Sl =) Sle - s|s,
115 > 14 11.56 2 ] 12
[0.453] [6:579] To.65T] [0.453] [0.079] [0,472]
54.5
I ‘g'é Al [2.145]
68.5
I 273‘755] [2.696]
Dimensions in mm [inches]
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ELECTRICAL CONNECTION - Connectors ELECTRICAL CONNECTION - Connection diagrams

VOLTAGE AMPLIFIED OUTPUT - mod. N
Voltage Output
cod.C | cod.Z |cod.E |cod.F
Z-type female plug M12 x 1 E-type connector plug C-type connector plug
CONTROLLER +
) 3 3 3 Red
3 =
0 - /. SUPPLY
o O I] O I] : - ° 2 2 2 Black
2
O O AMPLIFIER F
[Rm— L ] 1 1 1 White
l> OUTPUT
CURRENT AMPLIFIED OUTPUT - mod. E
P8mm
Current Output cod.C | cod.Z| cod.E | codF
CONTROLLER
—— SUPPLY —
© =/ A 1 1 1 Red
e B
AMP_CONV —
@ Black
/\/\ [_> SIGNAL 2 2 2 °
4-pin Series 713 male connector, IP67 protection 4-pin male connector DIN A, protection IP65 4-pin male connector DIN C, protection IP65
EXTENSION CABLES Extension cable
Cable color code
CT-P12LD0402 . .
IP67 female connector M12 x 1 + 2 m cable IP67 Pin Wire
female connector M12 x 1 + 5 m cable IP67 female CT-P12LD0405 ! Brown
2 hi
connector M12 x 1 + 10 m cable P67 female plug CT-P12LD0410 e
3 Blue
M12 x 1 + 15 m cable CT-P12LD0415
4 Black

Signal output 4-20mA Pressure range 0-400bar

D1/4 male pressure fitting
Pressure connection (DIN3852-E) Linear accuracy +0.25%FS

micrDIN Response time 1msec

Electrical connection
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[LELGIELTE Pressure peak protection value

In many industrial applications, especially in hydraulic systems, dangerous phenomena such as cavit
ation, liquid hammer, or pressure spikes may occur, for example due to pump start-up and shutdow

or rapid valve closure. These phenomena can damage the transmitter.

On request, KS series transmitters are equipped with an integrated pressure snubber. A through hol
e with a diameter of 0.5 mm helps eliminate harmful spikes to protect the transmitter. u u

Please contact Gefran to customize different versions of the pressure snubber.

Operating

AL LOAD RESISTANCE RL

POWER SUPPLY VOLTAGE

SIL certification (Safety Integrity Level) - Functional safety

Safetyisac | requirement, especially for machine manufacturers. The new EU Directive 2006/42/EC stipulates all relevant essential requirements.

In the context of functional safety, the technical standard IEC/EN 62061 “Safety of machinery — Safety-related functional safety and safety-related electrical, electronic and programmable electronic control sy

stems (SRECS)" regards the EU Directive as a presumption of conformity standard.

KS pressure transmitters have obtained SILCL2 certification from the German certification body TUV Group, with the test report numbered FS28712235. Under this standard, the transmitter can be used in ap

plications with “high demand mode” and can also be used in mechanical SRECS systems, where fluid pressure will serve as the safety control variable.

Note: 1) SIL certification is standard and can be used for pressure ranges of 0...4 bar and above
2) For voltage-amplified output models, SIL certification applies only to the atmospheric pressure version with an output greater than zero volts (i.e., 0.1...10.1 V)

3) For the full specifications, installation methods, and user manual of KS certified to SIL 2, you can log in directly to www.gefran.com to download

Order accessories as required

Connector plug

E connection

EN 175301-803 4-pin DIN A type (P 18) - protection rating IP65 CON 064
Z connection

4-pin connector M12x1 - Protection rating IP67 370618

C connection

EN 175301-803 4-pin MicroDIN Type C (P 8) - Protection rating IP65 CON 047
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8008A Pressure Gauge

Detailed specifications

N\ ASHCROFT

Product Features

Meets EN837-1 and ASME B40.100 standards
Corrosion-resistant stainless steel housing

Dry gauges can be filled with oil on site

Dry gauges come standard with Flutter guard damped movement
Customizable dial plate

Oil-fill plug with venting function

Multiple panel-mount flanges available

Robust construction

Economical and durable

Customer customization

Typical applications

Hydraulic systems

Hydraulic hand tools

Injection molding equipment
Pressure washing and spray systems
Painting equipment

Compressors

Irrigation equipment

Accuracy  63mm:

+1.6% of full scale (EN837-1)
+1% of full scale (EN837-1)
+2-1-2% of full scale (ASME B40.100, Grade A)

Medium temperature

Dry gauge -40°C-70°C
glycerin -20°C-70°C

silicone oil -40°C-70°C

100mm:

+1% of full scale (EN837-1)

Ambient temperature

-40°C-70°C

Dimensions

63 mm (2 1/2"); 100 mm (4")

Storage temperature

-40°C-70°C

Measuring range

Vacuum, compound, 0.1-100 MPa
bar, kPa ,MPa,kg/cm2 (single/double scale)

Temperature Influence

+0.04% of full scale per °C

Reference temperature 20°C

Working pressure

Wet-contact materials

Bourdon tube

Steady: 75% of full scale
Fluctuating: 80% of full scale

Short-time: full scale

Copper (vacuum -60 MPa and linkage)

316L stainless steel (70-100 MPa)

Protection rating

1P66 and NEMA 4

Certificate of Approval

RoHS

PED; REACH; CRN Listed Ontario;
1P66;

NEMA 4

Process connection

Copper

Overpressure/Safe Pressure

Range < 10 MPa; 25% full-scale overpressure
10 < Range < 60 MPa; 15% full-scale overpressure 60 <

Range < 100 MPa; 10% full-scale overpressure

Damping pin

Copper, 0.013" orifice (standard)

Non-contact fluid material

Optional Features

Customer-customized dial
Optional special process connection

0.007", 0.020", 0.063" orifice damping pins optional

Panel mounting kits optional (U-clamp and front flange)

Special packaging

Dial glass Polycarbonate, glass, or safety glass

Dial Panel White background with black lettering;aluminum
Pointer Black; aluminum

Movement Copper

Housing 304 stainless steel

Bezel 304 stainless steel, reduced neck

Process connection orientation

63 mm: radial and central axial connection

100 mm: radial and eccentric axial

Process connection size

1/8 NPT, 1/4NPT, G1/4B, 1/4BSPT, SAE-4
7/16 -20, 1/2/TPN, G1/2B, M20, 1/4BSPT

Filled with liquid

Glycerin, Silicone oil

Model selection code

Pressure Gauge— [lo¥6] 8008

O X

63-Dimensions

63 =63-63 mm

100 = 100-100 mm

Wet-contact materials

A=A - Copper Bourdon tube, copper fittings (vacuum to 60 MPa and combined range)

316L stainless steel Bourdon tube; copper fittings (70-100 MPa)

Filling liquid (please consult the factory for low-temperature environments)
F = dry gauge with FlutterguardTM damping movement

G=Glycerin

S=Silicone oil

N=Dry gauge without silicone oil

T = dry gauge with silicone-free dry-type anti-vibration

Process connection position

L - Radial

B - Eccentric axial (only applicable to 100 mm)

C - Center axial (only applicable to 63 mm)

T-Top

E - Left side at the 9 o'clock position

D - Right side at the 3 o'clock position

Housing mounting

0 - Direct mount

1 - U-shaped clamp

2 - Front flange

4 - Front flange and U-shaped clamp

5-Hole-Free Flat Flange and U-shaped Clamp
6 - Flat flange with holes

7 - Flat flange with holes and U-shaped clamp

Options

WP - Cancel damping pin

T4 -0.007" orifice damping pin

T7 - 0.020" orifice damping pin

T8 -0.031" orifice damping pin

T9 - 0.063" orifice damping pin

SENSOR-HYDRAULIC-CONTROL "II -

8008-Type

8008-Pressure Gauge

4 Housing Material

4=4-304 Stainless Steel

e Process connection size
01 - 1/8 NPT Male (only applicable to 63 mm)
02-1/4 NPT Male

04 - 1/2 NPT Male (only applicable to 100 mm)

13-G1/4 B Male

15- G1/2 B Male (only applicable to 100 mm)

16 - M20 x 1.5 Male
41-M14X1.5Male
KA-1/4 BSPT

RW - SAE-4 7/16-20

e Glass material

P - Polycarbonate
R - Regular glass

S - Safety glass
@ Accuracy Class
J - 1% full scale (EN837-1)

L - +1.6% full scale (EN837-1)

M - +2-1-2% full scale (ASME B40.100 Grade A)

m 10BR Range

10BR (see range table for details)
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F633 Direct-Drive Servo Valve

Features

@ Direct drive by a permanent-magnet linear force motor with high driving force

onal Servo Valve

@ No pilot oil supply required

® Dynamic performance is not affected by pressure

Low hysteresis and high resolution

® Low power consumption at hydraulic zero and near hydraulic zero

Electrical zero adjustment

Standardized spool position detection signal, which can be used to obtain system operating status and is very beneficial for valve
maintenance

/] ® When power is lost, the cable is damaged, or in an emergency stop, the spool will automatically return to its

spring-centered position without external force

Digital circuit drive, anti-interference, higher frequency response, adjustable parameters

—
EtherCAT-

The F633 series is a direct-drive servo valve (DDV) with linear motor and closed-loop control of spool position with electrical feedback. The neutral function can be customized as 3-way, 4-way, or 2*2-way. The spool is monitored by an LVDT displac

signal. The valve’s built-in circuit board integrates the spool closed-loop control circuit, external shaft signal reception, and pulse-width modulation (PWM) drive circuit.

Product features:

-40°C-+85°C E— P
Vibration/Shock Magnetic field i -circui Reverse polari .
Temperature Range EMC resistance pro%ection i:tfggtectlon ;?gtrécc['igc:'t protectioﬁ Y Leakage flow Fast response time  Import substitution

Model selection code ReEB = X - X - X - X - X - X - X
(2] (b} (cl NdN Nel NKf) (o}
e Rated flow: (/APN =35 bar) Rated flow: (/APN =5 bar)
1=0.5L/min 2=10L/min 3=20L/min 4=40L/min 5=0.2L/min 6=0.4L/min 7=08L/min 8=16L/min

@ Electrical signal at full valve opening* (spool displacement output signal: 4 to 20 mA)

Command signal 1=£10V ~ 2=£10mA 3=4to20mA 4= EtherCAT
e Spool and sleeve design
1 = 4-way: zero overlap, linear characteristic 2 =4-way: 1.5 to 3% overlap, linear characteristics
3 =2x2-way: 10% overlap, linear characteristics 4 = 2x2-way: P—A, B—T, with Y port only 5 = For other requirements, please consult us

@ Null position function

1 = center position 2 =P—A, B—T connected (opening approx. 10%)
3 =P—Aand B—T are connected (opening is approximately 10%) 4 = For other requirements, please consult us

e Pressure range
1= 350 bar (5,000 psi) 2 = For other requirements, please consult

@ Supply voltage
1= 24VDC(20-28VDC) 2 = For other requirements, please consult

m Sealing material
1 = Nitrile rubber (NBR) 2 = Fluoro rubber (FKM) 3= For other requirements, please consult

Example: F633-1-2-2-3-1-2-2 * Customizable upon user request

F633-05 L/min - +10 mA - 4-way: 1.5 to 3% overlap, linear characteristic - P—A, B—T connected (opening approx. 10%) 350 bar (5,000 psi) - other - FKM (fluororubber)
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Mechanical mounting interface diagram:

Spare parts and accessories:

O-ring (included in the standard supply) Nitrile rubber (fluorocarbon rubber) / NBR (FKM)

The mounting surface must comply with ISO 4401-03-03-0-05

For ports P, T, A, B

4 pieces, outer diameter/wire diameter: 12.8 / 1.78 mm
standards. Note that the mounting length in the Y direction must

For portY
not be less than 77 mm. To achieve maximum flow, it is

1 piece, outer diameter/wire diameter: 11 /1.8 mm

recommended that the P, T, A, and B por

) ) . ) Matching plug, waterproof rating IP65 (not included in the standard supply) /
ts be designed with a diameter not less than 7.5 mm (0.3 in).

The flatness of the mounting surface should be less than 0.01 mm 6+PE

(0.0004 in) over a distance of 100 mm (3.94 in).

According to EN 175201-804, R-type metal material, IP65 protection, crimp contact terminal diameter 0.75 to 1.5 mm?2 (0.0012 to 0.0023 in2 ),

Average surface roughness Ra < 0.8 pm.

Cone diameter 12.2 mm (0.48 in), cable diameter 9 to 12 mm (0.35 to 0.47 in), sealing element diameter 9 to 13 mm (0.35 to 0.51 in).

mm
Mounting screws (not included in the standard supply) Required torque during installation Required quantity
P A B T Y F1 F2 F3 F4 < M5 x 55 DIN EN IS0 4762 - 10.9 A03665 050 055 8.5 Nm(75 inch pounds) 4 pieces
Diameter ¢ 7.5 75 7.5 7.5 33 M5 M5 M5 M5 4
X 21.5 12.7 30.2 21.5 40.5 0 40.5 40.5 0 33
Y 25.9 15.5 15.5 5.1 9 0 -0.75 31.75 31 31.75
Dimensional drawing:
Pressure signal Flow signal
938 _ 100 _ 100
X 0 X 0
‘ %20} Z ol & Z ﬁ—?_l
o o
L]
B / B P|T
‘ I - C
i 20 20
ol 4 x¢ 10 0 0
9 o | |
~ ® I I — _20 / _20
L L)
_‘ -40 / —40 AlB
o -60 / -60 [V
L) -80 -80
| i AN A i 5 100
4 .
e o 11 4 -3-2-101 2 3 4 -100 60  -20 20 60 100
25 101.2 4 xp 12.5
234 Command signal/[%] Command signal/ [%]
50
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Step response . .
Flow signal curve, at each valve spool throttling edge APy = 35 bar(500psi)

Flow rate Q [L/MIN]

200
o) 40 150
X c
£ ©
S 100 = 5 100
o o4 <
2 / B Q/ 80 P an
[} / 5 30 >
£ 80 = 60 /
& /,/
S 60 / 40 AN
S 00 > » -
g / 20 NS 669‘& L d / &
¢ 40 55 a0 4~ ] 8
s / 30 oM~ / é 3
20 P - / // 5 ” \g
10 Y w’mm 20 q b)ﬂ =
/ d — | = p L~ st e
. N
O //-/QN_S’L/.W““/ 15 o ° \J((\\“ / // ¥
_4/ V L <
0 ] %)) o =
10 7 A (a
0 10 20 30 0 20 40 60 80 100 g N
\jx{\“ 'L/' :>\
Time[ms] QN: Rated flow (APN) = 35 bar /signal[%] 6 A0V A
// s -
O D
4 599(‘\7&1/
\
3 y
/
2
1
Frequency response
5 -120
/ '
/ 100 10 20 30 50 70 100 150 200 350
Pressure drop /\P[bar]
2.5 Calculation of valve load flow
)4
/ / The actual load flow of the valve is related to the spool displacement and the pressure drop across the valve orifice.
/
V.
0 Input=o 25%F.S. ,/ When a 100% command signal is applied (e.g., +10V DC = fully open 100% at the valve port), under the rated
\\\ / pressure drop (/APN =35 bar per throttling edge) the load flow is defined as the rated flow QN. For other
\/ / 50 values outside the rated pressure drop, the valve's load flow is proportional to the square root of the
m / pressure drop across the valve's sharp-edged throttling orifice.
© " >
A / =
o -2.5 3
© -3d8 Input=c 25%F.S // 2 @ vy
z 5. - Q= QN}{ YL
E e N y P
h= 15
Q ~ N\
g 4.5 \ 0 Q [I/min] = calculated load flow
10 100 200 QN [I/min]= valve rated flow

Frequency [Hz] ¥ P [I/min]=actual pressure drop of the valve

y PN [I/min]= rated pressure drop of the valve

When the average flow velocity at the valve's P, A, B, or T port is less than 30 m/s, the valve's load flow Q can be calculated using this method.

www.wxforever.com
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Test curve:

an (flow): L/min

Qn (flow): L/min

Static flow test curve (full range, APN=35 bar, rated flow 40 L/min)

Technical data

SENSOR-HYDRAULIC-CONTROL "II -

Valve design

Stage 1, with spool and sleeve

40

Installation mode

ISO 4401-03-03-0-05
(Installation specification for port y with or without drain3)

30

Installation position

No orientation limit

Weight

2555¢

20

Storage temperature range

—40 - +100°C (-40 - +176°F)

10

Ambient temperature range

~20 - +85°C (-4 - +140°F)

Vibration resistance

30g, 3 axes, 10 Hz to 2 kHz

Shock resistance

50g, 6direction 3ms

Hydraulic data

Maximum working pressure - port P, A, B

350bar (5000psi)

Maximum working pressure - Port T without Y

50bar (725psi)

-10 -9

Static flow test curve (10% signal test, /APN= 35 bar, rated flow 40 L/min)

-7 -6 -5 -4 -3 -2 - 0 1 2 3

Command signal V

Maximum working pressure - port T with Y

210bar (3000psi)

Maximum working pressure - Y port

Depressurized to tank

Rated flow at APN =35 bar (500 psi) across each spool throttling edge

5 L/min 10 L/min 20 L/min 40 L/min

Maximum flow/

75 L/min

Hydraulic oil/

Compliant with DIN 52524 Parts 1 to 3 and ISO 11158 standard hydraulic oil
Other fluids available upon request.

Leakage flow (= zero overlap)”/

0.15L/min 0.3L/min 0.6L/min 1.2 L/min

-2

-3

Qil temperature range/N

-20 - +80°C (-4 - +176°F)

Recommended viscosity range at 38°C (100°F)

15 — 100mm2/s (cSt)

Maximum permissible viscosity range at 38°C (100°F)

5 — 400mm ¥/s (cSt)

Cleanliness class recommended according to ISO 4406 for functional safety

18 /15 / 12

-5

-6

-7

Command signal V

0.5

It is recommended that the cleanliness level comply with ISO 4406 to ensure a longer service life

17 /14 / 11

Note

1) Measurement conditions: system pressure 140 bar (2,000 psi), oil viscosity 32 mm? /s, oil temperature 40 °C (104 °F).

2) To prevent the return line from draining, maintain a back pressure of 2 bar (29 psi) at the T, T1, and Y ports.

www.wxforever.com
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Typical static and and dynamic data')

Rated flow tolerance

Step response time for 0 to 100% stroke < 12ms
Typical dead zone 0. 05%
Maximum dead zone < 0.15%
Typical hysteresis 0.1%
Maximum hysteresis < 0.3%
Zero drift at AT = 55K (55°C) < 1%

< E£10%

Note

2
1) Measurements were taken under the following conditions: system pressure of 140 bar (2,000 psi), oil viscosity of 32 mm /s, and oil temperature of 40°C (104°F).

Four-way valve function

A B

2x2-way valve funct

ion parameters

Four-way valve specifications

Spring-centered

Ports A and B serve as flow-control (throttle valve) ports;

If the pressure at port T P > 50 bar (715 psi), port Y must be used for drain;

When used as a three-way valve, either port A or port B must be blocked;

For axially precise openings, spools with a positive overlap of 1.5 to 3% or 10% are available.

2x2-way valve specifications

(port Y drain is mandatory)

Port A serves as a flow-control (throttle valve) port;

Port Y drain is mandatory;

Connect port P to port B, and port A to port T externally;

SENSOR-HYDRAULIC-CONTROL "II -

Electrical interface dial

Electrical data

Degree of protection in accordance with IEC/EN 60529

IP65 protection rating with pre-installed mating plug

. .3
Maximum current consumption

24Vpg, min. 19Vpg, .28V,
Supply voltage™) D min. 19Vpg, max. 28Vpg
\ +
Permissible ripple of the supply voltage? *2Veus
) 1.2 A

Power consumption with the motor in the center position

2. 4W (0. 1A@24VDC

Maximum power consumption

288W(1.2A@ 24VDC)

Fuse protection, external, per valve

1. 6A (sl ow)

Electromagnetic compatibility

Immunity complies with DIN EN 61000-6-2 (assessment criterion A)

Note

1) All connected circuits must be electrically isolated from the mains by “electrical isolation” in accordance with IEC/EN 61558-1 and IEC/EN 61558-2-6. The

voltage must be limited to the Safety Extra-Low Voltage range specified in EN 60204-1. We recommend using SELV/PELV power supply units.

2) Frequency: 50 Hz to 10 kHz.

3) Measurement ambient temperature is 25°C (77°F), power supply voltage is 24 V.

Pin Definition

Pin assignment for valves with a 6+PE-level socket, pin contacts (X1)

Compliant with EN 175201-804, configure with plug (type R or S, metal housing); protective earthing must be installed in advance.

m

/A

N

o\
B
J

www.wxforever.com
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: rvrmenil)
Pin Pin assignment Sighat-typ 3
Voltage range Current range
A Supply voltage Usupply = DC (18 to 28V DC), referenced to ground (reverse-polarity protected ground)
B Ground Power ground Signal ground
Uen > 8.5 to 28 VDC (referenced to GND): valve ready (enabled)
Uen < 6.5 VDC (referenced to GND): valve disabled
c Enable signal Input resistance is 10 kQ
D In i i i
put signal (differential)
E Input command ground (differential) Pin D2ground)
Urg=2t0 10V, l,.= 4 to 20 mA, referenced to ground.
Spool position feedback Ur.s is proportional to the spool position; lout is proportional to the spool position;
F iion
6V corresponds to the spool center position; 12mA corresponds to the spool center position.
R =500 Q The output has short-circuit protection.
L = 0to 500 Q.
¢ Protective earth (PE) Connect the valve body
Note

1) See the order information for the signal range.
2) The potential difference between pin D or E and pin B must be between -15 and +28 V.

3) Command signal Iin <3 maA (for example, due to a cable break) indicates failure of the 4 to 20 mA signal.

Customers can customize and activate the valve's response to this fault.

F634 two-stage servo valve

Y

F634 series servo solenoid valve, control solenoid with
position feedback and built-in electronic circuit (OBE)
Nominal size 10

Maximum operating pressure 315 bar

Maximum flow 100 L/min (Ap 70 bar)

SENSOR-HYDRAULIC-CONTROL "I

Features

® Direct drive via a permanent-magnet linear force motor with high driving force:

® No pilot oil source required;

Dynamic performance is not affected by pressure;

Low hysteresis and high resolution;

Low power consumption at hydraulic null and when approaching hydraulic null;

Electrical null adjustment;

Standardized spool position detection signal, which can be used to obtain system operating status;

When power is lost or the cable is damaged or in an emergency stop, the spool automatically returns to its
spring-centered position without external force;

Digital circuit drive, anti-interference, higher frequency response, adjustable parameters;

Product features:

—40°C-+85°C

Vibration/Shock

Temperature Range EMC resistance

Magnetic field
protection

0

+

K LIPS [N
o0 v =R =g
- EEE NS
IP

1P protection Short-circuit Reverse polarity ) _—
rating protection protection Leakage flow Fast response time  Import substitution

Model selection code  F634 - X = X - X = X = X = X - X - X
(a) (a) (o) fa) Nl Nc o (c]
(C)

e Function symbols ]

4-position, 4-way

2

@ Flow characteristics

1 = Linear 2 = For other requirements, please consult
Model Model name
F634 05A
F634 10A
F634 05B
F634 10B

Customization services provided as required

Type

11111

12111

21111

22111

QN/Rated flow AP per throttling edge = 35 bar (500 psi)

1=50 L/min 2=100 L/min X = For other requirements, please consult
@ Input signal
1=+/- 10V 2=4-20mA 3 = For other requirements, please consult

e Sealing material

1 = Nitrile Rubber 2 = Fluororubber 3 = For other requirements, please consult
Rated flow Input signal
50 L/min +/- 10V
100 L/min +/-10V
50 L/min +/- 10V
100 L/min +/- 10V

We can provide customized solutions that meet customers’ specific needs. If you require non-standard configurations or bespoke modifications, we are confident that we can offer you the optimal solution.

Please contact us, and our team will respond as soon as possible.

www.wxforever.com
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Function symbols:

Linear

P: inflection point 40%

|

L] WX

- ><>“< Y
I

T'Ir><)_‘( 0

9 i ‘|0 o O
T " AN
B\ X A\ / X

Y,O Y,O

F634

Component dimensions (unit: mm)

N

@ 6.6
H o

S a4

SENSOR-HYDRAULIC-CONTROL "II “ -

Mounting surface:

A Notes:

Do not connect port P and port T incorrectly; if port T is subjected to pressure above 10 MPa, the product may be seriously damaged!

Mounting interface complies with ISO 4401

P
Diameter ¢ mm 10.5
X 27

Y 6.3

T T2 B F1
10.5 10.5 10.5 M6
3.2 50.8 37.3 0
32.5 32.5 21.4 0

F2 F3 F4
M6 Mé M6
54 54 0
0 46 46

Technical data:

Characteristic curve (measured with HLP 46 at an oil temperature of 40°C +5°C)

Flow curve Q=f (Ub-&)

Q=f(lb-¢)
L: Linear 1:1 L: Linear 2:1
100 100
Qg // awg,
60 / 60
o wjzj 40
20 . 20
Variety
0 0
Use [V]
20 ~ -
et o0 f Wl -
"0 ’/_ -60
“Fuse / *Fuse
-80 v LA _80
-100 -100
off -10-8 -6 -4-20 2 4 6 8 10 (V) or
2mA e Ly Veriy "
4 12 20 [lpg[MA]

Variety

>

1 /_

VY4 —

-10-8 -6 -4 -2 0 2 4 6 8 10 (V)

Il Il Il Il Il Il Il Il Il | Variety

T T T T T T T T T 1
12 20 [lp_e[MA]
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Technical data: Technical data:

P: (turning point 40%) 1:1 P: (turning point 40%) 2:1
Bode plot
Q%) 100 Q%) 100
80 = / 80 T R UA 4B
/ < UE
60 — 4 60 — / 3 > L
40 / 40 £ 1/ -
/ /A I o = @
N
20 4 20 7/ | b |
0 / Variety 0 é Variety | -2+ \)%&q \ \ 4
20 y 220 ,A= )l(—Z( >< T T | i \\ \‘ N Ly
° x
a0/ g e W T Al ol v T ) - .
West / A / 7 | g o7 \ \ T8
-60 — -60 — \ \ -
*Fuse / *Fuse . | _g + + 3
-80 FAR -80 ¥ LA | ( \‘ ~
- - - B
-100 -100 : 10 °
off -10-8 -6 -4-20 2 4 6 8 10 (V) off -10-8 -6 -4-20 2 4 6 810 (V) | U « $og T+ 8
= X = . . [
2 mA ey 2 mA ey r | ‘*~og§/ 13 @
4 12 20 [lpe[MA] 4 12 20 [lpe[MA] / NS I :’o &
N | 4+ 3
A 4 /
413
*Fuse: UB = 18V DC *Fuse:UB = 18VDC/ID-E=2mA ¢ Calibration +1% / IS
(Variant U D-E) (Variant I D-E 4...20mA) T°
/ 3
+ o
7
. » 0
:‘ Safe position 1 10 20 40 60 80 100 200 300 f(Hz)
4 B Leakage at 100 bar P-A  50cm3minP-B
Mﬂ 70 cm 3/min
N Ts Flow at Ap =35 bar A-T  110...100 L/min F634
T : q,50/100 L/min B-T 10/25L/min
' Connection
4 B, Leakage at 100 bar P-A 50 cm3/mir.1
P-B 70 .cm3/min
Vd;;m@ A-T 70 cm3/min
? : B-T 50 cm¥min Technical notes regarding cables Note
4 } Insurance p= Obar  —12ms Internal enable disabled Us <18VDC
= 100 b 16 .
:i p ar —>16 ms (IpES 2mA) Type: _ Multicore cable Nominal supply voltage 24V DC nom.
- High-quality stranded wire, according to VDE
0295,6 class . . .
F634 If the voltage drops below 18V DC, an internal rapid shutdown is triggered,
- Protective conductor, green/yellow similar to “enable off.”
Characteristic curve (measured with HLP 46 at an oil temperature of 40°C +5°C) . -
- Copper braid shielding
Furthermore, electrical signals emitted by the trigger electronics (e.g.RMS)
Pressure gain
Wire number: - Determined by the valve model, must not be used to shut down safety-related machine functions!(see
ApA » 5 %P plug type, and signal arrangement
100 European standard “Fluid power — Hydraulic systems and components —
Technical requirements for safety,” EN982)
80 Cable diameter @: - Cable diameter 8~12.5 mm
ApAB 60
K
o—@—o 40
20
Al B 0
)l(_ls X | |
T -y /X = -20
Pl T -40

® -80

-100
Upe(%) -4 -3 -2 -1 0 1 2 3 4 U,(%)

ApB —> A%pP
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B TR 11| o

Technical data:

F634

Built-in trigger electronic circuitry

Block diagram/Pin assignment

Variaty A1: Upg+ 10 V

2.5AF +24V
~ Power supply
_ A oV
e J w Power zero position
v PN a1
* bc Reference zero position *
BN — o |
FT— DC 100k — D i
° Setpoint 0...+10V
b 100k Upe
i Differentia )\I\F—
: Amplification : N
r_____! _____ T Actual position 0...+10V
| |
I |
__->: LI Logic : Protective conductorJT_
1 |
! Shield
]
S S Ll
B
| ¥
> 5
+
-0 PID J -
| Pilot Stage LI Do not connect the power supply zero!
| Signal Symbols
T 1
| |
I I ! Uoe | b
0..+10V
L1 L ity
LI
s o
oV 1 |
| |
U i T T i
o
0..-10V 1 !
| |
Pin assignment 6P+PE
Type Al: Upg £10V
(R=100kQ)
Valve
T T i2av= T 7y , A +24V=
g 7 1 \
— U 0V ! , B oV
° I' T C
_ | | , C 0V int
® ] T \ D 1 (Reference 0)
__Fl0V | | ,
hd T T \ Differential amplification
<= Test { mmpp ug{ oV | I E
. f t C
I ! +
o | 4 C F M LVDT signal
. LSt L/ | |ast .
Protective ground ~
ive grou }__________\_,/ l

|
|

SENSOR-HYDRAULIC-CONTROL "II -

Technical data:

F634

Built-in trigger electronics

Block diagram/pin assignment

Variant S1: Ipe 4..12...20 mA

25AF  ogy=
Power supply
- ° A oV
+Ug —= j B h Power zero position
+15V <-— pC N C )J/%«Looplm
S5y D | |
bc Rsh D Ep—————
il M 2000 = )‘l\ic;” ,IDE f20mA
: Differential E
* Amplification 4...20mA £ b Test Iec
77777777777 N [ = -
i i mA il | | (4..20 mA)
**’: Logic | v Protective conductor -
T 177777J
: ? Shield
I
@ . U
T P4
I
¥ \
O PID J -
| Pilot Stage
| I Signal Symbols
| | |
T ™1 1
| | | lo-e | | ! !
I I
S 12...20 MA I 1ol *
1 1 !
Io_e L L
u g | i
12mA ! !
LT 1
lo-e : :
I I
4..12mA ! !

Pin assignment 6P+PE

Io.e < 2 mA: Valve closed

Type S1: Ip-g4...12...20 MA
(Rsh =200 Q)

<
o
<
©

T av= 7Ty . A +24V =
] ¢ A ~
Us ov ! p B ov
° 4 C
/ : C  1ov
[————— < l T ( 1 1
— | D Rsh =200V
—!—. |/ = = Input ] | ,
(] M T T \
<—=Test ! I | I =4.20 mA { ~— output | I_D P E |j/
_ | t + C
Rsh=2000 | ‘____ | } F \ o
(Max.5000Q) L———_—_ - } / C <20m Qg_vmtage
s l‘ // . oL . LVDT signal
- o, et d ~
rotective groun l_______\_// l_

|
|
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Technical data:

Electrical, trigger electronics integrated in the valve

B I 11| o

Technical data:

Structure

Drive

Mounting type

Spool type, direct-acting, with steel valve sleeve

Proportional solenoid with position control, built-in electronics

Baseplate, mounting interface nominal size 6 (ISO 4401 and CETOP-RP 121 H)

Duty cycle

Protection rating

Connection

100% ED

IP65 according to DIN 40 050 and IEC 14 434/5

Connector plug 6P+PE, DIN 43 563

Installation position Optional Power supply 24V DC nom.

Terminal: A min. 19V DC/max. 36 V DC
Ambient temperature range A 7550 B:0V Ripple max.2 V DC
Mass 7.1 Kg Solenoid 45 mm - 40 VA max.

Vibration resistance, test conditions

Hydraulic parameters (measured with HLP 46 at an oil temperature of 40°C +5°C)

Pressure oil

Viscosity range,

Max 25 g, 3-dimensional vibration (24 h)

Hydraulic oil according to DIN 51 524 ...535; please consult in advance for other oils

20..100 mm 2/s

Power consumption

External fuse

Input, “standard” variant

Terminal D:/ p-g
E:lpe

2.5A¢

Differential amplifier, R; > 100 kQ

0..£10V
ov

recommended value 10..800 mm 2/s Input, “mA signal” variety Load, R 2000
Maximum permissible value ST Terminal D:/ p.¢ 4..(12) ... 20 mA
Pressure oil temperature range Eilpe Current loop Ip¢ feedback
Cleanliness class, according to 15O code Maximum permissible contamination level of the pressure oil Maximum differential input voltage D—B } max. 18V DC

' according to 1SO 4406(C) class 18/16/131) at oV E> B
Flow direction See functional symbol

Detection signal, “standard” variety LvDT

Nominal flow rate [I/min] 50 50 100 100 -10...+10V

at Ap =35 bar per throttling edge*

Maximum operating pressure

Maximum pressure

(1:1) (2:1) (1:1) (2:1)

Oil ports P, A, B: 315 bar

Port T: 250 bar

Terminal F: Upggy
C:

Detection signal, “mA signal” types

Terminal F: /¢

Reference OV

LVDT signal 4...20 mA with external load 200...500Q max.

4...20 mA output

Operating limit at Ap [bar] [5] 315 315 160 160 C Iec Current loop /¢ feedback
Valve pressure drop
E:l 250 250 100 100 Protective conductor and shielding See pin assignment (installation compliant with CE)
qvnom"> qN Valve
% <1200 <1200 <1500 <1000 Recommended cable See pin assignment
Leakage [cm3/min] Up to 20 m 7x0.75 mm?
at 100 bar Up to 40 m 7x1 mm?
* <600 <500 <600 <600
Static/Dynamic Calibration Calibrated at the factory, see the valve performance curve
; <0.2%
Hysteresis Type Al: Type S1:
Manufacturing tolerance, for gmax. <10% Standard Standard
Response time, for signal change 0...100% <10ms
Temperature drift Zero-point shift <1%, at AT = 40°C
P p b Power supply 24 V5 Logic Power supply 24 V = Logic
—_— 1or2 :| VT Tor2
0..£10V [ u 4..20mA 1 :|
Zero-point adjustment Factory setting +1% Factory setting 1% —_—) }i - levels —_—) ! Vol levels
LVDT 0..£10V LVDT signal LVDT 4..20mA oltto
————— e ———— le 10V ——_—— e ] Ll mMA

1) In hydraulic systems, the cleanliness level required by the components must be achieved. Effective filtration prevents problems and also extends the service life of the
components. Select filters, see catalogs RE 50 070, RC 50 076, and RC 50 081. NG6 NG6

_____ Stroke / Stroke

Il Signa \ Il Signa

-10 V..0..+10V 4..12..20mA

* Flow rate at differential pressure Ap: —\

— AP;
Ox = Qnom - ’ 3
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cal mounting interface diagram:

F761 Rotary Direct-Drive Servo Valve

% (Installation surface diagram matched with the valve) A NOtES:
Do not connect port P and port T incorrectly; if port T is subjected to pressure above 10 MPa, the product may be seriously damaged!

80. 1mm
Features
o
g ; A
® Independent intellectual property rights il
® Compact, miniaturized structure; i “\Mmm‘ml
i
° High pressure resistance,
© §
L4 high-frequency response; low internal leakage, contamination resistance; g s
° 1
o ]
81. 5mm
44.5 89mm 95. 6mm
Installation Requirements Reference Standards
The F761 Rotary Direct Drive Valve (RDDV) uses a rotary motor to drive the spool to produce linear displacement, thereby controlling the opening and closing of the valve ports and ultimately achieving precise flow out
put. Utilizing metal 3D printing technology and process design for the valve's core hydraulic structure gives the F761 valve a compact size, lighter weight compared to similar products, ultra-high contamination resistanc
. . . . - Mounting Surface Ports Recommended Mounting Seals
e and dynamic performance, while continuing the direct-drive valve's excellent low-pressure performance and high reliability.
alve Mounting Surface Requirements According to the maximum flow rate, the oil andard O-ring sealing ring, rubber hardness 90 +/- 5,
Valve Mounting Surface R t g to the ,the Standard O: I bber hardness 90 +/- 5,
ports must be designed as follows: compatible with hydraulic oil.
Flatness of the surface: 0.01 mm/inch (0.005 mm) or better .
( ) o1 AR ‘ ) P,AB,Tports use MIL-R-83248 size -013; X port uses MIL-
* Average surface roughnessR , better than 0.8 pm U port diameter is 8.2 mm. R-83248 size -012.

Product features:

@ o 00 ' + [ 7 666 N a <A> The mounting interface complies with ISO 10372-04-04-0-92
- —
- ) = NS P 1 R 2 X G F1 F2 F3 F4

—— 1P
Vibration/Shock Magnetic field IP protection Short-circuit Reverse polarity ) ) . 9.6 9.6 9.6 9.6 5 2.8
Temperature Range EMC resistance protection rating protection protection Leakage flow Fast response time  Import substitution Diameter ¢ o ' . 5 . a
Max Max Max Max Max Min

Surface finish better than 0.8 pm and installation surface roughness < 0.03 TIP

Electrical interface diagram:

Model selection code Frél - X . X . X . X - X . X . X
(a) L b) (cl Ndi KB NKi 0]

e Rated flow (L/min)

1=05L/min 2=10 L/min 3=20 L/min 4=30 L/min 5=40 L/min 6=55L/min
@ Spool neutral position function @ Omitted = Standard version
1 = zero overlap 2 = 3% coverage EX = Explosion-proof version

e Input signal

1=+/-10v 2=+/-10mA
Fr—— === == == - = = = = a
3=+/-20mA 4=4..20mA
I Type Aviation connector |
@ - === === =
Electrical interface I Number of pins / !
L L a
1=7-pin 2 =4-pin
e Sealing material 1 = EPDM (Ethylene Propylene Diene Monomer) 2 = Fluororubber (FKM)
o Null position function 1 = Indeterminate, fail-safe function without fault 2 = Zero position on power-off 3 = P—A 15% 4 = P—=B 15%

Example: F761-1-2-1-2-2-1

F761-05 L/min -3% overlap - +/- 10v - 4-pin Fluororubber - fail-safe function not available

7-pin interface diagram

* Customizable upon user request
www.wxforever.com
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Technical data:

1): When the enable function is selected, the function of pin C is enable input.

Pin Function Description
A Power supply + w24y This will override the original pin function.
Pressure signal Leakage flow
B Power ground ov
25
Ugy, >8.5 to 28Vpc(Referenced to GND): valve ready w = 20
. Note: When the input signal is a current input, the given signal must remain floatin o E
c Enable signal Ugy, <6.5Vpc(Referenced to GNDY): valve disabled putsig P K K K = 20 %
) E =
Inputresistance is 10k and must not exceed 5% of the maximum value; otherwise, it will cause damage to the valve. c:( 8
< =
D Signal + Differential input signal, + ° g
2 15
E Signal - Differential input signal, - 10
Upg =20 10V; lou= 4 t0 20 MA 5
Ug.g proportional to lout proportional to
. spool position; spool position; 1.0
F Spool position feedback | 6y corresponding to the | 12 ma corresponding to the 0 '
spool centerposition; spool center position; output
has short-circit protection 5
RL=5000Q. RL =010 500 Q.
10 JIN[ /
0.5 1 1
G Protective earth (PE) Connect the valve body -15 ll “
i m—_
01 / \
-25 ~
5 4 3 -2 -4 o 1 2 3 4 5 sS4 % 2 02 3 45
Command signal/ [%)] Command signal/ [%]
Dynamic characteristics test
5 150°
Fr——— === == == = = = = = a
| Type Aviation connector | 4.5 140°
P - === == 4
! Number of pins 4 ! 130°
________________ 4 35
3 120°
2.5 110°
2
s 100°
5‘ .
S 1 ya 90°
2 /
® -+
g 0.5 Input=£25%F. S. el 80°
-g 0 | =
= [— 70°
g 05
E : >
i = -1 60° o
Pin Function Description 5
[
A +24v Aeoin pinout di -5 \ 50° ©
Power supply + -pin pinout diagram <
pply i / \ &
B . . . . n 400
Signal + Differential input signal, + -2.5 \
_ r---T TS TS TS TS T T T oo oo T T oo " 4 7 N 30°
C Signal - Differential input signal, - I Electrical interface ! /,
- = === === == === 4 -3.5 1 20°
D Power ground ov I All connectors comply with EN175201-804/MIL5015 or equivalent sizes, shell size 14. | 4
Lt == = = = = = = = = = = = — = — = — = - Input=125%F. S. 10°
-4.5
-5 0°
10 100 500

Frequency / Hz
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Technical data:

Conventional

Form Rotary direct-drive servo valve
Output Flow-Input Signal Characteristic Test (100% Range)
Drive Rotary motor
5 L 1S0 10372-04-04-0-92
50 ) -~ Mounting interface
R =
45 | ? Bl ot 6/
40 Contamination resistance NAS Class 8
35 LHr L~ _lou/mi®
P U
30 et ibration resi © i
_ | 3ou/m™ I Vibration resistance (¢) Three-axis 30
N
25 LA /4 Q —
20 / ] ] WA L
15 ///// Q_// Ambient temperature (C) -40 ... +85 (higher, please contact customer service)
A D
10 A L Qu= |10L/mir]
—_ = 4 '/, -
£ 5 ( = Q- 05L/in Dimensions (mm) 89 x 95.6 x 65.4
3 o PT
<
5 — ’ (@ 820
— /' Weight 9
-10 /'//4//A
-15 1 1,
20 “//' - /// Hydraulic
-25 ] 4/
/, g
30 — Maximum working pressure (Bar) P, A, B <350; T < 250;
-35
A D
40 7 i_<_i Hydraulic oi DIN51524-535
-45
50 -~ P[T
-55 . Fluid temperature (C) -20... +80
-100 -50 0 50 100
Command Signal/ [%] Viscosity (cSt) 5..500
Rated flow Qy = 35 bar on one side (L/min) 5/10 /20 /30 / 40 / 55
Output flow-input signal characteristic test (10% of full scale) Internal leakage at 210 bar (L/min) <1.5%
4 Static/ Dynamic
94
D(Q/\'/ Step response (100% signal) (ms) 8.5
o
2o Z 200
/ Frequency response (+25% signal) (Hz)
// Hysteresis (%) <1
1
= P Resolution (%) 0.3
E L~
2
2 Zero drift (%) <0.2
[e]
O -05 //
Electrical characteristics
7
7
7 Supply voltage (V) 20-28 (typical value 24)
e / 4.5 (stall
// Maximum supply current Q) B (EEll auiens)
/ 10V / £10mA / £20mA / 4...20mA
/ Input signal X o
(For other requirements, please inquire)
-4
-10 -5 0 5 10
Electromagnetic compatibility EN61000-6-2, EN55011:1998+A1
Command signal / [%]
Plug connector EN175201-804

www.wxforever.com
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Mechanical mounting interface diagram:

| 35 min.

F200 Rotary Direct-Drive Servo Valve

Features 0 F1

® Independent intellectual property rights
L4 Compact, miniaturized structure;
® High-pressure resistance, high-frequency response;

® | owinternal leakage, contamination resistance;

The F200 Rotary Direct-Drive Servo Valve (RDDV) uses a rotary motor to drive the spool to produce linear displacement, thereby controlling the opening and closing of the orifice and ultimately achieving precise flow o

utput to drive the load to move. By adopting metal 3D printing technology to design the core hydraulic structure, the F200 valve features a more compact size, lighter weight compared to similar products, ultra-high c

33 min.

ontamination resistance and dynamic performance, while continuing the direct-drive valve's excellent low-pressure performance and high reliability. P A B T F1 F2 F3 F4
Diameter ¢ mm $3.8 $3.8 $3.8 $3.8 M4 M4 M4 M4
X mm 11.9 5.8 18 11.9 0 23.8 23.8 0
Product features:
Y mm T 13.1 13.1 19.2 0 0 26.2 26.2
0
7\ n 000 [ 4 ot YR n
K (=)
— - @ W Surface flatness within 0.01/100: surface roughness better than 0.8 pm
~40°C-+85°C i IP
i M. ic field i _circuif R lari
Temperature Range EMC Zéz:énghoc;( prZ%ZCetEgn € i:tﬁjr;tecnon Short-clrcult pf(:tzziieoﬁo arity Leakage flow Fast response time  Import substitution

protection

e Rated flow (L/min)

1=05L/min 2=07 L/min 3=10L/min 4=15L/min

@ Spool neutral position function

1 =zero overlap 2 =3% coverage

G Input signal

Dimensional drawing:

33.6

34

35
1=+/-10v 2=+/-20mA
3=4..20mA
@ Sealing material 1 = Nitrile rubber (NBR) 2 = Fluororubber (FKM) [:L _:'I H | |
[
G Spool position when power is off 1: Zero position ©
o
o
Example: F200-1-2-3-1-1 ~
F200-05 L/min-3% overlap-4...20mA-NBR (nitrile rubber)-zero position { NN t O\P'_
* Customizable upon user request -y | [ u rI B
o (0)

www.wxforever.com
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Pressure Curve Chart

25
20 f
- . 15 I
F200 Wiring Diagram
Power +
Red
Power + 10
©
Power - =
Black Power - =
o 5
bt
Yellow Signal + a
lv
) 5 0
Signal - Green Signal - =
=
f=
Wiring interface diagram % -5
=
[a)
-10 l
Technical data: -15 /
-20 —
-25
60 —40 220 0 20 40 60
Flow rate curve Input Signal Percentage %
15
P
&
10
/ A
o
Internal leakage curve
7
/ o
5 // // - I
// 0.5
s 14
o ~+
=
% 14
0 c
£ £ 04 I
E 3
- g I
c ISl T
g = <+
v
/ F 0.3
© -+
£
/ 2 T
S 14
-5 / / 4
/ / 0.2
7 14
/ 0.1
-10 T
0
-50 -40 -30 -20 -10 0 10 20 30 40 50
-15
-100 -80 -60 -40 20 0 20 40 60 80 100 Input signal percentage %

Input Signal Percentage %
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Technical data

General Specification

Form Rotary direct-drive servo valve
Drive Rotary motor

Manufacturing process Additive manufacturing
Dimensions Miniature

o I1SO 10372-01-01-0-92
Mounting interface

Contamination resistance Nas10 grade
Vibration resistance (9) Full shaft 30
Ambient temperature (C) -20 ... +85 (For higher values, please consult customer service)
Weight (@ 200
Hydraulics
Maximum working pressure (Bar) P, A, B<350; T < 250;
Hydraulic oil AL RS

Fluid temperature (C) -20 ... +85

Viscosity (cSt) 5...500

Rated flow P = 35 bar on one side (L/min) 5/7/10/15
(L/min) <0.4

Internal leakage at 210 bar

Static / Dynamic

Step response (100% signal) (ms) <4.0
Frequency response (+25% signal) (Hz) >250
Hysteresis (%) <1.6
Dead zone (%) <0.1
Zero drift (%) <0.1
Electrical characteristics
Supply voltage ) 22-30 (typical 24/typical 24)
(A) 4.5

Maximum supply current

+ +
Input signal £20mA / £10V / 4...20mA

Electromagnetic compatibility EN61000-6-2, EN55011:1998+A1

Plug connector EN175201-804

SENSOR-HYDRAULIC-CONTROL “II -

F300 Rotary Direct-Drive Servo Valve

Features

® Independent intellectual property rights

L4 Compact, miniaturized structure;

4 High-pressure resistance, high-frequency response;

® |owinternal leakage, contamination resistance;

F300 Rotary Direct-Drive Servo Valve (RDDV) drives the spool to generate linear displacement via a rotary motor, thereby controlling the opening and closing of the valve ports, ultimately achieving precise flow output
and driving the load to produce movement.
Using metal 3D printing technology to design the valve’s core hydraulic structure gives the F300 valve a compact size, lighter weight compared to similar products, ultra-high contamination resistance, and dynamic p

erformance, while continuing the excellent low-pressure performance and high reliability of direct-drive valves.

Product features:

7 .S\ URONC) ' v EEE ﬁoooﬁ ) ™
~40°C-+85°C ( = .]P‘) } R - @ @ !V"

Vibration/Shock Magnetic field IP protection Short-circuit Reverse polarity

resistance protection rating protection protection Leakage flow Fast response time  Import substitution

Temperature Range EMC

ModelselectioncodeF3 . X - X . X - X . X = X
oo c] K4 K4 Ko

e Rated flow (L/min)

1=05 L/min 2=10 L/min 3=15L/min 4=30 L/min 5=40 L/min 6=60 L/min

‘D Spool neutral position function

1 =zero overlap 2 =3% coverage
e Input signal
1=+/-10v 2= +/-20mA
3=4..20mA
@ Electrical interface
1=7-pin 2=4-pin
Sealing material 1 = Nitrile rubber 2 = Fluororubber (FKM)

© 0

Spool position when power is off 1 =no null function 2 = null (zero position) 3=P—A15% 4 = P—>B 15%
Example: F300-1-2-1-2-2-1

F300-05 L/min -3% cover - +/- 10V - 4-pin Fluororubber - no null function
* Customizable upon user request

www.wxforever.com
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cal mounting interface di

B
N 59
|
[
a 1): When the enable function is selected, the function of pin C is enable input. This will
| T I 1 1 n Function Description . . . i
I 1 override the original pin function.
I 1
| EB ! 1) ~ A Power supply + +24v
1 Default plug direction | N~ -
| [ - © B Power ground ov
I I S
I 1 [5e)
I 1 c - - Note: When the input signal is a current input, the given signal must remain floating
1 |
: : and must not exceed 5% of the maximum value; otherwise, it will cause damage to the valve.
D Signal + Differential input signal, +
E Signal - Differential input signal, -
F ' -
Standard reference g - -
EMC standard 1 EN 61000-6-2 Screw :F1,F2,F3,F4
EN55011:1998+A1 Type :M5x40 DIN EN 1S04762-10.9
Performance test: 150 10770-1 Installation torque: 7.5 Nm (5.53 ft-Ibf)
Hydraulic interface: |so 4401-03-02-0-05 O-ring :P,ABT
Type :19.25x¢$1.78 (1S0 3601-1-012) : NBR, EPDM or F—— === = = = = = = = = = Bl
| Type Aviation connector |
Material Viton, 70 Shore A === === = 4
! Number of pins 4 -:
I Installation torque 7. 5Nm -:
Diameter ¢ mm 7.5 7.5 7.5 7.5 M5 M5 M5 M5
X mm 21.5 12.7 30.2 21.5 0 e 2.6 0
Y mm 25.9 15.5 15.5 5.1 0 w07 3175 31
A0 Function Description
A Power supply + +2av 4-pin pinout diagram
E Signal + Differential input signal, +
r---- - - "—-"--"""-""-""""""-"-""-"”"-""-""-""-""-""-—-"="—"="—"="—"="-—-"—-""—""—""—-—- l
e Signal - Differential input signal, - | Electrical interface |
____________________________ 4
D Power ground oV I All connectors comply with EN175201-804/MIL5015 or equivalent sizes, shell size 14. |
b e e e e e e e e e e e e e e e e e e e e ———— 4

r---"-- """ "—-""-""-—"=—-—"—-—"=—-—"=—-—"—-—=—-=- l
| Type Aviation connector |
P - === == 4
| ) 7 |
Number of pins
________________ .‘
! Installation torque 7. 5Nm J

7-pin interface diagram

www.wxforever.com
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Technical data:
Pressure Curve Chart
25
20 Y
Flow rate curve /
15
65
© 10
<
=
//b/ E 5
55 Q 5
£
© 0
=
/ Q(\¢5/ z
45 8 5
/ GY\”A) e
35 / -15 l
=3 / /
/ Qo 0
25 —
/ / 25
-60 -40 -20 0 20 40 60
15 =13
[
é / Input Signal Percentage %
<
|

Q n (flow)
&

15 // Internl leakage curve
e v/ 2 )
— / :
-35 // e I
:
-45 7 - i

Internal leakage: L/min (@21Mpa)

-55
0.8
—-65 -
-100 -80 -60 -40 -20 0 20 40 60 80 100
0.4
Input Signal Percentage % / E \
0.2 T

-
[

Input signal percentage %
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Technical data

Form

General

Rotary direct-drive servo valve

Drive

Rotary motor

Manufacturing process

Additive manufacturing

Dimensions

NG6

Mounting interface

1S0 4401-03-02-0-05

SENSOR-HYDRAULIC-CONTROL "II -

F400 servo valve

Features
® Independent intellectual property rights

o Compact, miniaturized structure;

® High-pressure resistance, high-frequency response;

® | owinternal leakage, contamination resistance;

F400 Rotary Direct-Drive Servo Valve (RDDV) uses a rotary motor to drive the spool to produce linear displacement, thereby controlling the opening and closing of the valve ports and ultimately achieving precise flow output.
F400 valves feature a compact size, the lightest weight among similar products, ultra-high contamination resistance and dynamic performance, while maintaining the excellent low-pressure performance and high reliability of direct drive valves.

The F400 rotary direct-drive servo valve has a universal mounting interface and electrical specifications, winning users’ favor in the market with its outstanding performance and competitive price.

Product features:

( } OT Es e 9 @

—
-40°C-+85°C S P
Vibration/Shock Magpnetic field IP protection Short-circuit Reverse polarity N o
Temperature Range EMC resistance protection rating protection protection Leakage flow Fast response time  Import substitution

Contamination resistance Nas10 grade
Vibration resistance @ Full shaft 30
Ambient temperature (C) -20 ... +60 (higher range, please consult customer service)
Weight (@ 500

Hydraulics
Maximum working pressure (Bar) P, A, B <350; T <250;
Hydraulic oil DIN 51524-535
Fluid temperature (C) -20...+80
Viscosity (cSt) 5...500
Rated flow p = 35 bar single-sided (L/min) 5 /10 /15 / 30 / 40 / 60
Internal leakage at 210 bar (L/min) 0.6

Static / Dynamic

Step response (100% signal) (ms) <3.5
Frequency response (+25% signal) (Hz) >200
Hysteresis (%) <1.8
Dead zone (%) <0.3
Zero drift (%) <0.2

Electrical characteristics
Supply voltage V) 22-30 (typical value 24)
Maximum supply current (A 4.5

Input signal

+20 mA/ +10V / 4...20 mA (for other requirements, consult the seller)

Electromagnetic compatibility

EN61000-6-2, EN55011:1998+A1

Plug connector

EN175201-804

Model selection code F400 - X - X . X - X . X . X - X
(2} (b} OCEONOMNO (0]

e Specified at the factory

@ Q N/ Rated flow AP per throttling edge = 35 bar (500 psi)

1=05 L/min 2=07 L/min 3=10 L/min 4=15L/min 5=For other requirements, please consult us

o Spool and sleeve design

1 =zero overlap 2=For other requirements, please consult us
0 Input signal
1=+/-10v 2=+/-10mA
3=+/-20mA 4= 4-20mA
e Electrical interface
1=4pins 2 = For its requirements, please consult
o Sealing material 1 = Nitrile rubber (NBR) 2 = Fluororubber (FKM)  3=For other requirements, please consult us
@ Null position function 1 = Indeterminate, with fail-safe function A= PO TS (0 220

Example: F400-a-1-1-1-1-1-2

F400-a-05 L/min - zero blanking - +/- 10V - 4-pin - EPDM - power-off zero position * Customizable upon user request

www.wxforever.com
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Product dimension drawing:

0 0
%

35mm

@(5@3) ©

=1

41mm

41.8mm

/A Notes:

Do not connect port P and port T incorrectly. When port T is subjected

to pressure above 10 MPa, it may cause severe damage to the product!

43mm

Mechanical mounting interface dimension drawing:

35 min.mm

33 min.mm

F

2

A@ o
O

% (Installation surface diagram matched with the valve)

P

Diameter ¢ mm $3.8
X 11.9

Y 7

Electrical interface diagram

A B T
$3.8 $3.8 $3.8
5.8 18 11.9
13.1 13.1 19.2

SENSOR-HYDRAULIC-CONTROL "II “ -

Screws: F1, F2, F3, F4
Type: M4x10 DIN EN ISO 4762-10.9
Installation torque: 3.9 Nm (2.9 ft-Ibf)

O-rings: P,A, B, T
Type: $6.05 x ¢1 (ISO 3601-1-012) Material: NBR, FKM

Mounting interface complies with ISO 10372-01-01-0-92 (without locating pin)

F1 F2 F3 F4
M4 M4 M4 M4
0 23.8 23.8 0
0 0 26.2 26.2

Surface flatness within 0.01/100; surface roughness better than 0.8 pm

Power +

Power -

Signal -

Wiring interface diagram

Red

Black

Yellow

Green

gram

Power +
Power -
Signal +

Signal -

www.wxforever.com
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Output Flow-Input Signal Characteristic Test (100% Range)

15
N
Pressure signal Leakage flow \5\,\«/
of
AlB ]
7 @ T 20 10 |TT| i
g £ X
2 2 3 LIP-% A
E c =
S s % ! /’ v
2 s A of 4+
[y . 5 A > /5\"“{\\
10 AB / / 1 @4://
= / /
// |
5 iy ///
= -
’ £ PT %
1.0 —;'
-5 o //
//
-10 //;//
0.5 5 — | // ,/
-15
7 — /’/
-20 » // AlB
0.1 ™ -10 [\ ]
-25 |_J
%5 -4 -3 -2 -1 0o 1 2 3 4 5 5 -4 -3 -2 -1 0 1 2 3 4 5 / BT
Command signal [%] Command signal [%] /
-15
-100 =50 0 50 100
Dynamic characteristics test Command signal [%]
5 150°
4.5 140°
4 Output flow-input signal characteristic test (10% of full scale)
3.5 130°
3 / 120° 4
2.5 ,/ 110°
2
0 1
15 / 100° R
o 1 / 90° 2.5 O//
o /
2 05 [Input=225%F.S / 7 1
P : = 80° 8 =
3 0 5 - ~
1;1 o5 70° s P
< / \ > L~
1 o &
L/ N *0 H £ ~
_ 3 =
1.5 y N o0 8 s, 1~
-2 Ve = 3
40° 3
-2.5 e N
-3 30° -
-3.5 //
/ 20° //
4 _ L~
Input=+25%F.S.
s npu ol ] 10° -2.5 //
5 0° L~
10 100 500
Frequency [Hz] d
=TS -5 0 5 10

Command signal [%]
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Technical data

Configuration

General

Rotary direct-drive servo valve

Drive

Rotary motor

Interface dimensions

Miniature

Mounting interface

ISO 10372-01-01-0-92

Contamination resistance

NAS Class 8

Maximum supply current

Vibration resistance (9) Three-axis 30
Ambient temperature ) -20 ... +85 (For higher values, please consult customer service)
Dimensions (mm) 41.8x41x43
Weight (9) 204
Hydraulics

Maximum working pressure (bar) P, A, B <350; T <100;
Hydraulic oil DIN51524-535
Fluid temperature 0 -20 ... +80
Viscosity (cst) 5...500
Rated flow AP = 35 bar on one side (L/min) 5/7110/15
Internal leakage at 210 bar (L/min) <0.4

Static / Dynamic
Step response (100% signal) (ms) <25
Frequency response (+25% signal) (Hz) >200
Hysteresis (%) <1
Resolution (%) <01
Zero offset (%) <0.2

Electrical characteristics
Supply voltage V) 22-30 (typical value 24)
(A) 3 (stall current)

Input signal

+10V/ +10mA / +20mA / 4...20mA (please consult for other requirements)

Electromagnetic compatibility

EN55011-2016+A1

F661 Servo Valve

SENSOR-HYDRAULIC-CONTROL "I -

Features
Using a rotary direct-drive valve as the pilot stage, the leakage flow is reduced by more than 70% compared with
traditional jet-pipe and nozzle-flapper pilot stages, greatly lowering the overall valve energy consumption;
The pilot stage features high responsiveness; in particular, the higher pressure gain results in better dynamic
performance of the overall valve;
The pilot stage has small hysteresis and high resolution; compared with traditional jet-pipe and nozzle-flapper valves,
hysteresis is reduced by more than fivefold, delivering a significant improvement in the valve's static performance;
Compared with jet-pipe and nozzle-flapper designs, the pilot stage allows a lower initial control pressure, further
enhancing low-pressure control performance;
Pilot stage with built-in servo amplifier, easy to adjust and maintain; flexible and versatile control modes; products can
be customized for different applications.
Ultra-high-flow valve body channel design with a wide flow coverage range; pilot-stage control oil can be flexibly

selected as internal control or external control according to requirements.

The F661 series is a two-stage electro-hydraulic servo valve in which a rotary direct-drive valve serves as the pilot stage to drive the power-stage spool. The power-stage spool is controlled by a cylindrical slide valve driven by a servo

motor, overcoming the drawbacks of traditional jet-pipe pilot stages such as high-pressure jitter, weak contamination resistance, and slow response of mechanical-feedback pilot stages. The performance is more reliable and it is

widely used in metallurgy, electric power, testing, and aerospace.

Product features:

U3

—
-40°C-+85°C -
Vibration/Shock Magnetic field
Temperature Range EMC resistance protection

UNONC
)

IP

IP protection
rating

Y 9
+
' | YR ‘ :i
-]
a™ — >/
Short-circuit Reverse polarity » o
protection protection Leakage flow Fast response time  Import substitution

O-ring seals (included in the standard supply)

Nitrile rubber (NBR) 85 / Fluorocarbon rubber (FKM) 85

For ports P, T, T2, A, and B

Five  Inner diameter x wire diameter: $12.42 x ¢1.78 mm

For ports X and Y

TWO  Inner diameter x wire diameter: $15.60 x ¢1.78 mm

Mating plug with protection rating IP65 (included in the

standard supply) 6+PE

Complies with EN 175201 Part 804

Cable diameter

Minimum 10 mm, maximum 12 mm

Mounting screws (included in the standard supply)

Required torque during installation Required quantity

M5 x 55 DIN EN ISO 4762 - 10.9

13 Nm 4 pieces

www.wxforever.com
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ModelselectioncodeFGGl_-________"
olo (c] KA Ke] (f ] ogo (i ] (j ] o§o

e Qn/ Rated flow AP per throttling edge = 35 bar (500 psi) A - Servo valve pressure drop APy 7MPa
1=20L/min 2=40L/min 3=80L/min 4=90 L/min  5=120L/min 6=160L/min 7=200L/min

B-1MPa 1=8L/min  2=15L/min 3=30L/min 4=35L/min 5=45L/min  6=60L/min 7=75L/min 8 = For other requirements, please consult

@ Command signal

1=+/-10v 2=+10V3=210mA
o Input signal
1=2to 10V 2=4t020mA 3=4to20 mA 4 = For other requirements, please consult

0 Null position function

1 = Indeterminate (fail-safe function) Mechanical fail-safe type 2=P—A, B—>T Py>1MPa

e Function code

1=No enable signal input Pin Cis unconnected 2 =When there is no enable signal, the main spool moves to an adjustable center position

3=P—=>B,A>T Px>1MPa

3 =When there is no enable signal, the main spool moves to the A=T or B—T position (the same as when the +24V power supply is cut off)

0 Control oil connection of the pilot stage

1=Internal control internal discharge 2= External control internal discharge

3= External control external discharge 4= Internal control external discharge 5=For other requirements, please consult us
@ Sealing material
1 = Nitrile rubber (NBR)

2 = Fluororubber (FKM)

3=For other requirements, please consult us

m Power supply

1= 24Vpe(18-32 Vo)

2 = For other requirements, please consult

o Valve socket

6+PE, Part 804 of EN175201, type R or type S
0 Pressure range [bar (psi)]

Maximum working pressure 35 MPa
0 Valve dynamic characteristics

1 =Standard high-response characteristics

2 = Response characteristics can be reduced upon request
o Spool and sleeve design

1 = Four-way: zero overlap, linear flow gain characteristics

2 = For other requirements, please consult

* Customizable upon user request

SENSOR-HYDRAULIC-CONTROL "II -

Product dimens wing

145mm
|

80mm

71mm

75mm

Mechanical mounting interface dimension drawing

i
i)

IUE 44 1
[S)
IS
g i
5 L o ) ||
N (]
@ 6.5mm
108mm
220mm

100 i

10.6 64.6

% (Installation surface diagram matched with

ANotes:

N
T
|

|

I

I

Diameter of the O-ring
groove on the valve body

the valve)

Port layout diagram of the mounting face

The minimum mounting length is 100 mm.

Pay attention to the O-ring grooves at port X and port Y.

For a four-way valve, when QN>160 L/min, another non-standard return port T2

must be use simultaneously.

When using the maximum flow, the port diameters P, T, A, and B on the mounting plate
are 11.5 mm(there may be deviations from the standard pipe diameter).
The valve mounting surface must achieve a flatness of 0.01 mm for every 100 mm,

with an average roughness Ra<0.8 pm.

Do not connect port P and port T incorrectly; if port T is subjected to pressure above 10 MPa, the product may be seriously damaged!

Mounting interface complies with ISO 4401-05-05-0-94

P A B T T» X Y F1 F2 F3 F4

Diameter ¢ mm 11.5 11.5 11.5 115 115 6.3 6.3 M6 M6 M6 M6
X 27 16.7 37.3 32 50.8 -8 62 0 54 54 0

Y 6.3 21.4 21.4 325 325 11 11 0 0 46 46
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Technical data Technical data

Pressure signal Flow signal
— — — A B _ A B
~ 100 — 100 r 1 r— — — T T — 1
- . i ¥ | |7 !
ol . 80 _ 80 ’T—P ﬁ i FEEI ﬁ * x x| A
G|a oo ngl 4 | o9 | v . | ¥ o o |
60 / &0 | T\ K[ TV | | T\ k]| TV |
40 40 /! ! / s : ! / +4'
Ag b L - - — 5= =4 Lo L - — — 5= -4
20 20 RU X Y T X Y PTT,
i
0 0 Four-way valve Four-way valve
Selectable X and Y Fail-safety O Selectable X and Y Fail-safety A: AT
-20 / -20 (external control/external drain) (If Qu > 160 L/min, use port T, simultaneously ) (external control/external drain) (If Qu > 160 L/min, use port T, simultaneously)
-40 if -40
-60 / -60
AlB
-80 -80 g] General technical parameters
-100
-4 8302 4 0 1 2 3 4 -100 -60 -20 20 60 100
tWal
o - [ 1A
Command signal 1%] Command signal %] Sealing ring materials: NBR (nitrile rubber), FKM (fluoroelastomer). 200 Lﬁ, >
System filtration requirement pilot stage: 150 x 10\,“ \} =
L~ W 1
Select a high-pressure oil filter (without a bypass valve, with clogging alarm) installed in the main oil = / / ’LO ﬁ://
line of the system. Install it as close as possible directly at the valve's inlet port. E 100 5\,|“‘.‘nml\“//4/ = ]
i i i =) 1 I -
20/90 L/min 40/80 L/min 120/160/200 L/min Main Valve = 80 Q\,I/I " 9(\7/ 1
<] o -
Step response Select a high-pressure oil filter consistent with the pilot valve. If the system uses a L \f\“‘\“ ] {d\_“
= A= et
— fast-adjusting variable pump, it is recommended to install and use bypass circulation filtration. 50 — ==
€ 100 g 100 g 100 — T — NPEs
=2 y = pm 4 Cleanness Class AV
5 5 5 //«/ AP
E 75 5 75 QE) 75 The cleanliness of the hydraulic oil will greatly affect the operating performance o 30 O\J‘“‘ =
3 8 I
EL r_a“. [ Lé_ f the servo valve (such as spool positioning, resolution, etc.) and wear conditions ( / ¢ / LA
° i S 20 _— T ol
] 50 3 50 s 50 such as throttling edges, pressure gain, leakage, etc.). ha(\'\\\ 7]
2 a 2 . AL L~
0 n w Filter element precision Recommended values 15 ,l
25 25 25 General use: B15 = 75 (15 pm absolute) /
Long-life use: B10 = 75 (10 um absolute) 10 i
T
Installation Position Arbitrary, fixed or moving 8 e\
0 10 20 30 0 10 20 30 0 10 20 30 Vibration 30 g, three axes
Time [ms] Time [ms] Time [ms] Protection rating  IP65, Compliant with EN 60529; with the matching plug 5 ~
Valve load flow characteristics
5 Relationship curve between the valve's load flow and valve pressure drop when the valve port is 3
Frequency response fully open (100% given input signal).
2
50 100 50 100 50 100 10 20 30 s 70 100
o +20 @ +20, @ +20,
k= k= =) Pressure drop /A\P[bar]
w ) )
e E=25%) N 3 E=25%) N ] F=25%) N
‘;l -2 N ‘E‘ -2 é‘ -2
< -4 110 < -4 A {110 < -4 /11110
6 = -6 = -6 w
. [ ¢ . 08 . N2 ¢
- 70 54 - o - 7 5%
/ 3 y 70 g 0 2
A 50 = 50 ‘= 50 =
f 0 2 4 30 / 0 o
H25%) 1 2 -25%) | b F-25%) LA 8
- 10 £ e 10 £ — 0 £
= o o o
5 10 2030 70 200 5 10 2030 70 200 5 10 2030 70 200
Frequency [Hz] Frequency [Hz] Frequency [Hz]
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Electrical interface diag|

Pin definition

Pin assignment of valves with 6+PE-level socket, pin contacts (X1)

comply with EN 175201-804; when configuring the plug (type R or S, metal housing), protective earthing (4) must be provided in advance.

Electrical data

5 Signal type™”
i Pin assignment
Voltage range Current range?)
A 3) USupp‘y: 24V (20 to 28V ), reference ground (reverse-polarity protection ground)
Supply voltage
B GND/Ground Power ground Signal ground
Ugy > 8.5 to 28V (referenced to GND): valve ready (enabled)
C Enable signal (code 5, Y) No Ugy < 6.5Vpc(Referenced to GND): valve disabled
enable signal (code 5, N) Input resistance is 10 kQ
L=l
Un=Uo -Ug !
D Input signal (differential) R;,=10kQ R;,=200Q
o= £25 MA
E Input command ground (differential) Pin D‘”ground)
Up_g=2 to 10V; lou= 4 to 20 mA, reference ground.
Ug_g =is proportional to the spool position; lout IS Proportional to the spool position;
6V corresponds to the spool center position; ition.
F Spool position feedback _ P P p 12mA corresponds to the spool center position.
R =5000Q. Output has short-circuit protection;
R, = 0to500Q.
L
- Protective earth (PE) Connect the valve body
Note:

1) See ordering information for signal ranges.

2) Command signal IIn <3 maA (for example, due to cable break) indicates failure of the 4 to 20 mA signal.

The customer can customize and activate the valve's response to this fault.

3) All connected circuits must be isolated from the mains by “electrical isolation” in accordance with IEC/EN 61558-1 and IEC/EN 61558-2-6, with voltage

limited to the safety extra-low voltage range specified in EN 60204-1. We recommend using SE LV/PELV power supplies.

4) The potential difference between pin D or E and pin B must be between -15 and +28 V.

Form

Valve type

Drive

Manufacturing process

Interface dimensions

Mounting interface

Contamination resistance

Vibration resistance

Ambient temperature

Dimensions

Weight

Operating pressure range

Maximum working pressure

Hydraulic oil

Fluid temperature

Viscosity

Qy /Rated flow
AP per throttling edge = 35 bar (500 psi)

Internal leakage at 210 bar

Maximum flow rate

Step response (100% signal)

Frequency response (+25% signal)

Hysteresis

Resolution

Zero offset

Supply voltage

Input signal

Electromagnetic compatibility

SENSOR-HYDRAULIC-CONTROL "II “ -

General
Electro-feedback servo valve
Four-way main valve with custom-made spool and sleeve

Rotary Direct Drive Pilot Control
Machining

DN10

Compliant with ISO standard, with an extra T port ISO 4401 - 05-05-0 - 94

Typically NAS class 8

Longer service life (wear condition) NAS class 6

(9) Three-axis 30
(°Q) -20 to +60
(mm) 220 x 75 x 145
(Kg) 5.7
Hydraulics
PortsP,A,andB < 35 MPa
Ports T and T, (internal drainage of pilot control oil) < 21 MPa
Ports T and T, (external drainage of pilot control oil) < 35 MPa
(bar) 350
Petroleum-based hydraulic oil (standard according to DIN 51524 Parts 1-3), or selected
according to user requirements.
©0) -20 to +80
(cst) Recommended value 15-100 mm2/s Permissible value 5-400 mm?/s
(Umin) 20/40/80/90/120/160/200
[per throttle edge at AP of 35 bar (500 psi)]
(L/min) <15
(L/min) 250 (ISO 4401 size 05, connect the second T port)
Static/Dynamic
(ms) <12 (this value depends on the rated flow)
(Hz) >85 (this value depends on the rated flow)
*) 03
%) <0.05
(%) <2(AT=55K)
Electrical characteristics
V) 24 VDC (18 to 32 VDC)

+10V/210mA/4-20mA

EN55011-2016+A1

www.wxforever.com
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Small Hydraulic Servo Power Unit

Pump-Controlled Servo Hydraulic Power Unit

Q’ ® Compact structure, high degree of integration

® Noise < 60 dB (more comfortable operating environment)

® Stepless pressure adjustment

Hydraulic servo power unit

e Stepless flow adjustment

e Servo motor-driven gear pump

L E P ll‘lﬂ:.

Suitable for long-duration pressure-holding conditions, with self-adaptive
speed and energy-saving consumption.

B e T ——

Small Hydraulic Servo Power Unit

Cooling

Standard air-cooled heat exchange

Standard Hydraulic Servo Power Unit

Oil power unit dimensions
540 mm x 540 mm x 760 mm (L x W x H)

Silent Power Unit

Low noise
g“j) Adopts an integrated motor-pump noise reduction measure.
smart All pipelines use acoustic treatment structures to reduce fluid noise.

Hydraulic Qil Distribution Substation

Large Hydraulic Power Unit

Product features:

35 se >
Bus Touch Energy saving Compact structure Low noise

Selection code:

[ hice raad

FS-HPU30 - B4 - RS-
] K
[ )

Flow O rover @) cooling methon @ Expansion tank

e Rated pressure

1: 250 bar 1: 6 L/min 1:5.5 kW 1: Air cooling 1:30L
2:8 L/min 2:7.5kw 2: Ol cooling 2:50L
3:10 L/min 3:100L
4:12 L/min

Example: FS-HPU30-1-1-2-1-1
FS-HPU30-250-6-7.5-Air-cooled-30

www.wxforever.com
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Standard Hydraulic Servo Power Unit

P-G1/2 e
(3103) F N = H P U
[
)
oo ey W0
B
d
" a3
m I Advantages and Features

® Compact structure, modular design, short delivery lead time

® Noise level <75 dB [within 1 meter]

g

Low level alarn PNP/NPN]
Liquid temperature  |1-200A[-20-80T]

® Two-stage oil filtration 5p, 10p

® Cooling method: water-cooled heat exchange

® Equipped with an intelligent hydraulic lifecycle monitoring system

e Integrated hydraulic power unit electrical control [optional]

tank V=30L

(1201)
D IS0 valek

X

—for example, metal cutting machine tools, woodworking machines, presses, plastic processing machines, etc.

Outline Diagram: Servo power unitis a standardized power unit based on a modular servo motor pump group, suitable for all fields that use hydraulic solutions and require pressure and flow supply units

Product features: 1 23 Q i
> - >@l ¢ >
_\'rl"’ I:/ J 7y

Touch Energy saving Compact structure Low noise

Selection code:

o FN-HPU -- - -
oo (C] (d}

P WEEma g e Volume ‘D Pressure c Flow 0 Cooling method

1:150 L 1:160 bar 1:13.6 L/min 1: Air cooling
2:350 L 2:210 bar 2:17 L/min 2: Water cooling
Specifications:
3:420L 3: 250 bar 3:22.1 L/min 3: Qil chiller
FS-HPU30-1 FS-HPU30-2 FS-HPU30-3 FS-HPU30-4 4:600L 4:27.2 L/min 4: Integrated cooling
Flow L/min 6 8 10 12 5:34 L/min
6:42.5 L/min
Noise dB(A) 60 60 60 60
7:54.4 L/min
Tank capacity L 30 30 30 30
8:68 L/min
Length mm 540 540 540 540
9: 85 L/min
Width mm 540 540 540 540
Height mm 760 760 760 760 10: 107 L/min
Weight kg 55 55 55 55
Input power kW 5.5 5.5 5.5 75
Example: FN-1-2-3-1
Number of motors 1 1 1 1 FN-150L-210bar-22.1L/min-Air Cooling *Note: For hydraulic power units requiring higher flow rates, please contact Forever for customized support!

www.wxforever.com
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Technical Parameters Technical Parameters

(For application requirements beyond these parameters, please consult the company)

Output Servo motor

Volume High-Pressure Flow [max] Pressure [max] Installed Power

Rated torque Volume L

Product Code

1 FN-HPU-1-3-1 8 13.6 25 8 45
2 FN-HPU-1-3-2 10 17 25 8 55 150L
Pump model Internal gear pump AGP series
3 FN-HPU-1-3-3 13 22.1 25 11.6 65
& FN-HPU-2-3-4 16 272 25 16 90
Motor-pump unit Servo motor + servo oil pump
5 FN-HPU-2-3-5 20 34 25 19.6 110 350L
6 FN-HPU-2-3-6 25 425 25 24.9 140 Jltrati ing circulati {Itration:
& d Filtration/Cooling circulation module Two-stage filtration: 5u + 10y; water-cooled heat exchange module
7 FN-HPU-3-3-7 32 54.4 25 285 160
420 Inlet Pmin-max bar 0.8 to 30
8 FN-HPU-3-3-8 40 68 21 32 180
9 FN-HPU-4-3-9 50 85 21 41.8 235 .
L Operating pressure (absolute value) Outlet Pmax bar 280
10 FN-HPU-4-3-10 63 107 21 51.6 290
Drain port Pmin-max bar 2
9 T -25to 70°C
. When operating with mineral oil HLP according to DIN 51 524, the optim
Schematics Hydraulic oil temperature range P 9 9 P
al operating temperature range for the hydraulic pump station is 40°C and 50°C. During
continuous operation, the working temperature must not exceed 70°C.
[T et e il l _
i i Oil cleanliness class The maximum oil contamination level is according to ISO 4406 (C) and according to the
i i according to ISO standard requirements of the hydraulic system )
| D |
; 0-400bar any I : Safety pressure
| || & || |
! Clp !
! ‘ :i ‘ ! v mm?/s Optimal range is 16 to 36
i M2 BEN-CNE i
‘ [ e i Viscosity range
| - - milbar | v mm%s Short-term from 10 to 1000
| | Motor model ‘ ‘ ‘ ‘ AC permanent magnet servo motor
L ””””””””””””””””””” S J L u v 380/440 [For other requirements, please consult the company]
Voltage
(@)
r n in=1
— Rotational speed min 22000
I
| . . IP55
| Protection rating
|
} Direction of rotation Counterclockwise (as viewed from the M drive shaft)
|
X ! oil filter Air filter pm 10
Return oil filter Hm 10
rface protection High-pressure filter‘ 5pm ‘ Painted with epoxy resin paint according to RAI
Piping system model Installed according to DIN 2353 light/heavy series models

Mineral oil HLP according to DIN 51 524 Part 2

For operating temperature of 50°C ISO VG46 DIN 51 519
Hydraulic oil

(Other hydraulic oils as specified)

" a hydraulic system, the required cleanliness level of the components must be achieved; effective filtration prevents problems and also extends the service life of the components.
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Servo power unit components

(@ Electrical Control Unit

Integrates the oil source electrical control components and is equipped with a remote communication mod

ule and a PLC control unit; intelligent hydraulic station lifecycle monitoring unit that monitors the operating status of the oil source in real time.

(@ Motor-Pump Unit

Servo motor + servo hydraulic pump, offering different pressure and flow options

(3 Pump Station Control Valve Unit

Modular design, integrating components such as a high-pressure filter, accumulator, saf

ety valve, and slow depressurization valve; a key functional unit for the hydraulic oil source

il
g8

Yl

@ Heat Exchange Unit

Equipped with a full-power water-cooled heat exchange module, capable of real-time m

onitoring of the cooling water's temperature and flow; ensures the oil temperature remains within the ideal operating range

(® 0il Tank Unit

Components for storing hydraulic fluid; double-layer welding inside and outside the seam with rigorous leakage
testing; integration of air filters, high-precision filters, and level/temperature monitors.

Surface treatment methods: powder coating, SUS304 brushed finish [optional]

www.wxforever.com
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Silent Hydraulic Servo Power Unit

SHPU

Equipped with a self-circulating cooling and purification device

All panel surfaces use baked paint finishing

® The pump station supports both remote and local control modes

o Compact structure, full stainless-steel enclosure

® With pressure, temperature, liquid level, and filtration alarm display Noise

® <72 dB (more comfortable operating environment)

Very high oil filtration grade 3 pm

Product features: <J ﬁ

¥t )

Bus Touch Energy saving

¥
> - >
*

Compact structure Low noise

Selection code:

SHPU - B4 - B - R
2] OO

6 Rated pressure @ Flow

G Water cooling

1:21 MPa 1:40 L/min 7:500 L/min
2:65 L/min 8:600 L/min
3:100 L/min 9: 1200 L/min
4:200 L/min 10: 1200 x n L/min
5:300 L/min
6:400 L/min

Example: SHPU-N-1-4-d
SHPU100N-400L-21-200L-Water cooling *Note: For hydraulic power units requiring higher flow rates, please contact FuAide for customization support!

Layout diagram:

SENSOR-HYDRAULIC-CONTROL "II -

Notes:

® The silent oil power source has undergone rigorous testing and performance inspection within the factory, and no modifications or alterations are permitted; otherwise, the warranty will be void.

@ Repairs to the hydraulic power unit may only be carried out by the manufacturer or authorized professionals. Our company will assume no warranty responsibility for any repairs performed by customers themselves.

Advantages and features:

The noise level of the entire series of servo silent hydraulic power units does not exceed 72 dB (distance 1 m, free-field test)
For the sources of hydraulic power unit noise, we adopt the following noise reduction measures:

@ Apply acoustic treatment to the metal enclosure.

@ Adopts an integrated motor-pump noise reduction measure.

@ All piping uses acoustically treated structures to reduce fluid noise.

@ Full lifecycle monitoring unit

g . : 2026/01/1 %
T HPU Overview 2025/0118 ) Parameter Setting 0I5 @ parameter Setting 20e/018
5 HPU State Heartbeat Star Contactor ’“ ommand mode selection Set options Ti ® working hours BR Other maintenance
! a
System Press Motor-TPM Delta Contactor wevow 1 modeHMIGE e @ HeUOver  pccumulated power-on time ® i *
[0 Q_MFa Phases: i 0 5 2 S
q-Rly EM-Relief Valve 0] 0 b 0 H 0 M
wuser  Oil Temperature e ST wrustan  BUSMOde-Modbus TCP 0 Timesetting  Brightness  Language ey, S Work time Hydraulic Preserve
G el b Bus mode-EtherNET/IP 0 CEMEEE DL
!\ Main Contactor Sys Press Valve !\' "\
am® Ol Level o b SRR 3 , (©)] - iy o bR o R o [N (9 e
) 0 mm gecondtieaiay — al i 3 we R iz s g Untilthe next maintenance time  PressCurve  Factory Devceinfo
: start CR i R @R R
Currcmdmode [ Local ctrl l .

m A Control mode selection g £ )
emset Currctrimode & Ps-Clloop . ™% Ctrimode-Press ClsLoop 0 R pabte 7"”’"“"“"‘&
o CommandPress "

HPU lighting o B i vosesoipren )8
Naitain 0 MPa Waintain

Modular design concept

The hydraulic power unit is configured with a 100 L/min base module, which can be paralleled to obtain silent hydraulic power unit products with greater flow (maximum flow is 1200 L/min)

Full-power heat dissipation design
A water cooler with full-power heat dissipation is built into the base module of the hydraulic power unit system, and the water supply to the cooler is controlled via an automatic water valve based on oil

temperature. This not only maintains an ideal operating state for the power unit, but also minimizes cooling water consumption for users, significantly reducing operating costs.
Qil cleanliness function
The base module of the hydraulic power unit is equipped with an automatic cleaning circulation system and an oil sampling point. After the customer replaces the oil, independent circulation filtration can be
performed to improve the cleanliness The setup of sampling points makes it convenient for users to monitor changes in oil cleanliness and physicochemical properties at any time, enabling accurate judgment of
whether the oil should be replaced.
High efficiency and energy saving

@ Using a variable pump system, when no external work is being performed, the pump has zero swash angle, so the motor operates at minimal power. This saves energy and also reduces heat generation.

® Employ variable flow control, starting different numbers of oil source modules as needed, to save the maximum amount of electrical energy for the user.

www.wxforever.com
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Specifications:

Flow
output | Rotational irculating fl r
Volume [Rated] ] CIUIERTEiiten || AReEsT Installed Power . . )
[max] [max] [max] Qil source dimensions Volume L
Product Code Length*Width*Height
r/min L/min
1 SHPUI-1 28 1450 40 20 21 22 <70DB 1750*1050*1270 400
2 SHPU1-3 71 1450 100 20 21 45 <70DB 1750*1050*1270 400
3 SHPU1-4 71*2 1450 200 40 21 45%2 <70DB 3110*1460*1805 800
4 SHPU1-5 71*3 1450 300 60 21 45*3 <70DB 3620%1460*1805 1200
5 SHPUL-6 714 1450 400 80 21 45*4 <70DB 4130%1460*1805 1600
6 SHPU1-7 71*5 1450 500 100 21 45*5 <70DB 4640*1460*1805 2000
7 SHPU1-8 71*6 1450 600 120 21 456 <70DB 5150*1745*1805 2400

Layout diagram:

Power module that can be integrated and easily expanded

SENSOR-HYDRAULIC-CONTROL "II -

The FS silent oil source series is equipped with a base module providing a flow rate of 100 L/min, which can be enhanced with the simplest expansion methods to increase flow—either by adding a pump group

modaule or by directly adding a hydraulic power source—to meet the needs of continuously evolving test requirements.

Easy to maintain and operate

The FS silent oil source series runs quietly, is easy to maintain, and is lower than traditional hydraulic power sources, making it easier to operate. It adopts an easily removable baffle frame structure, providing b

etter noise isolation and facilitating maintenance. Meanwhile, the oil-immersed motor pump set uses a hoisting structure, so during maintenance you only need to hoist out the motor pump set to carry out rep

airs and servicing on the pump set, making it quicker and more convenient.

www.wxforever.com
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The FS silent hydraulic power unit series can effectively help users extend system service life,

improve overall testing efficiency, and reduce testing noise.

Features:

High efficiency and energy saving

The FS silent hydraulic power unit series uses a variable pump system. When no external work
is being performed, the pump is at zero swash angle, allowing the motor to run at minimum
pow er. This saves energy and reduces system heat generation, while the recirculating cooling

system maintains a reasonable operating temperature for the hydraulic power source.

Quiet, clean, compact

According to customer needs, the FS silent hydraulic power unit series offers different power m
odels. The system uses an oil-immersed motor as the driving power; the entire power assembly
is immersed in hydraulic oil, resulting in a compact structure and effectively reducing the noise
of the power unit. Its noise level is far lower than that of traditional hydraulic power sources, wi
th fewer external pipelines, greatly reducing the risk of oil leakage and making it cleaner than

traditional power sources.

Remote monitoring

The FS silent hydraulic power unit series is equipped with an integrated information monitoring
device to facilitate control of the hydraulic power source and display status information. The
Fuaide hydraulic station full life-cycle monitoring system can remotely display the system’s
operating status. Whether in the control room, office, or at home, you can monitor system status
via a smart terminal. For a single hydraulic power source, a remote control terminal device allows
operation of the hydraulic power source from any location specified by the user, with a unified
graphical interface, comprehensive information display, and functional operations. With these
devices, test operators do not need to leave the test site to go to the hydraulic power unit room
to check the operating status or change settings; all functions can be conveniently performed

remotely, greatly improving efficiency.

SENSOR-HYDRAULIC-CONTROL "II -

Hydraulic Oil Distribution Substation

FHDM

Forever Hydraulic Flow Distribution Substation is specially designed for testing single-
action actuators. The Forever hydraulic substation (FHDM) allows the actuator to be
isolated from the power unit and other actuating components via the hydraulic
substation. It is designed to operate at hydraulic system pressures of 210 bar or 280
bar, with a maximum rated flow range of 40 to 320 L/min, and can connect up to 4
control stations. FHDM can provide a diversion system for the test system with switch/
low-pressure/high-pressure control, thereby establishing smooth high/low pressure
switching and avoiding damage cause d by shocks during high/low pressure transitions.

Safety: provides a pressure safety valve to keep the actuator operating within a safe
pressure range.

Isolation: using a single pilot control, the actuator can be completely isolated from the
rest of the hydraulic circuit and its motion can be stopped immediately.

Product features: *
=) , O

High/low pressure

Isolation Pressure Regulation
switching Safety Compact structure g

Ordering and selection:

e Rated flow @ Pilot control e Rated pressure

1:40 L/min

0: no pilot function 1: pressure range 210 bar

2:160 L/min 1: with pilot function and shut-off valve 2: pressure range 280 bar

25270 il 2: with pilot function without shut-off valve

G. Accumulator volume

B2: 2.5 L/1 L corresponding to 40/80 L/min

D3: 6 L/2.5 L corresponding to 160/320 L/min

www.wxforever.com
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Technical Parameters

P FHDM40 FHDM80 FHDM160 FHDM320
Specifications
Number OfSUbStations a g e y a u I c
[ ]
ervo Power Unit
.
Low-pressure setting

Electromagnetic control

Low-voltage control

et —

Filtration

Main OII CirCUit 25L 25L
PIIOt OII CirCUit

Technical Parameters

Oil temperature 24to 57°C

Medium ISO VG 32 or ISO VG 46 or media with equivalent performance

Cleanliness ISO 4406(SAEJ1165) 15/14/11 (NAS 5)

Sealing material NEIR

Maximum pressure (factory setting) 315bar

www.wxforever.com
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Large hydraulic oil source

FB_ H PU Technical parameters (using 210 Bar as an example)

Volume Speed [max] Flow rate [max] Pressure [max] Installed Power Dimensions

Product Code

Advantages and Features FB-HPU1-1 3200 1500 200 21 90 2800 2200 1900
® Compact structure, modular design, short delivery lead time
© Noise level <85 dB [within 1 meter] FB-HPUZ-2 4500 1500 400 21 180 3800 2200 1900
e Two-stage oil filtration 5 pm, 10 pm
@ Cooling method: water-cooled heat exchange FEHPUS3 5800 1500 600 21 270 4800 2200 1900
® Equipped with an intelligent hydraulic lifecycle monitoring system EB-HPU4-4 7100 1500 800 21 360 6000 2200 1900
® [optional] Integrated hydraulic power unit electrical control [optional]
® Integrated Control Pump Unit [Optional] FB-HPUS-S 8400 1500 1000 21 450 7500 2200 1900

Large Hydraulic Oil Power Source is a modular standard power unit based on a combination of a three-phase asynchronous motor + variable oil pump/servo motor + internal gear pump. It is suitable for

all fields that use hydraulic solution supply units, such as metallurgy, petrochemicals, and the testing industry.

Product features: [ D $ Schematics
N G
5 6 & -

High Pressure High flow rate Stability Compact structure Pressure Regulation

v 1 w0 | e v

Selection code: e
e

e Flow @ Pressure o Cooling method
1:200 L/min 1:210 bar i
1: Water cooling [standard configuration] RS, E—

2: 400 Umin 2:250 bar 2: Ol chiller "

i 3:280 bar* I
3: 600 L/min : an <’} ax <’§

14

4:800 L/min 8
5:1000 L/min

Example: FB-HPU-1-3-1

FB-HPU-200-280-water cooling

*Note: For hydraulic power units requiring higher flow rates, please contact Forever for customization support!
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Top View Display

Component Name

Heat Exchange Unit

Qil Tank

Motor-pump unit

Control Oil Circuit Pump Group

Technical Parameters

SENSOR-HYDRAULIC-CONTROL "II -

Technical Parameters (for application requirements beyond these parameters, please consult the company)

- ...

Pump model

Mineral oil HLP according to DIN 51 524 Part 2

For operating temperature of 50°C ISO VG46 DIN 51 519

(Other hydraulic oils as specified)

High-pressure Piston Oil Pump A10VSO Series

Motor-pump unit

ulation module

Three-phase Asynchronous Motor + High-pressure Variable Piston Oil Pump

age filtration: 5p + 10p; water-cooled heat exchange module

Electrical Control Section

Surface protect

Piping system model

Inlet Pmin-max bar 0.8 to 30
Operating pressure (absolute value) Al B bar 280
Drain port Pmin-max bar 2
N c -25 to 70°C
L When operating with mineral oil HLP according to DIN 51 524, the optimal operating
Hydraulic oil temperature range
temperature range for the hydraulic pump station is 40°C and 50°C. During continuous
operation, the working temperature must not exceed 70°C.
Oil cleanliness class The maximum oil contamination level is according to ISO 4406 (C) and
according to ISO standard according to the requirements of the hydraulic system')
Safety pressure 280
\ mm%s Optimal range is 16 to 36
Viscosity range
v mm%s Short-term from 10 to 1000
Motor model ‘ AC permanent magnet servo motor
Voltage u \/ 380/440 [For other requirements, please consult the company]
n -1
Rotational speed i ER
Protection rating 1A=t
Direction of rotation Counterclockwise (as viewed from the M drive shaft)
oil filter Air filter pm 10
Return oil filter pm 10

Painted with epoxy resin paint according to RAL 5009 (RN 123.01)

Installed according to DIN 2353 light/heavy series models

Min a hydraulic system, the required cleanliness level of the components must be achieved; effective filtration prevents problems and also extends the service life of the components.
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Low-Friction Seal Servo Cylinder

Standard Specifications:

L -
ANSI/(NFPA)T3.6.7R3-2009 1. If the hydraulic working pressure exceeds 3000 psi, send application data for engineering

Specifications and Installation Dimension Standards . )
evaluation and recommendation.

Servo Actuation Unit

. " 1
® Square-head tie rod design. Standard pressure - 3000 PSI 2. Please refer to the section for high-temperature applications.

e Standard hydraulic oil

[
I, e Standard temperature
e V o y I n e I ® Piston rod diameter - 0.625" to 4.000" 10-1000 mm

e Mounting type - 19 standard types, suitable for different application grades

® Rod end - four standard options - special order

® | ow Friction Seal Servo Cylinder Available mounting methods
Tie Rods Extended Head End Tie Rods Extended Cap End Tie Rods Extended Both Ends

® Static Pressure Support/Gap Seal Servo Cylinder

® Swing Cylinder

(NFPA MX0) : (NFPA MX1)
Head Rectangular Flange Head Rectangular Cap Rectangular Flange
Style JJ

® EHA Electro—Hydraulic Actuator

(NFPA MF1) (NFPA MF2)
Cap Square Flange Side Tapped

(NFPA MS4)
Cap Fixed Clevis Intermediate Fixed Trunnion

Style BB

(NFPA MP1) S (NFPA MT4)

HD Intermediate Fixed Trunnion Double Rod Cylinders
> Style KT Shown

www.wxforever.com
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T SC—CYW _ ]_60 N - XM xHM xH x B X _ X _ X _ X _ X _ X Position sensor type 7.1.-...
(3] () © (d) ol o og o i ] o (k)

FSC-design series CYW—single-rod hydraulic cylinder with position sensor = CDW _. @ M M
= ®
e Installation method (piston diameter, piston rod diameter) 0 Seals
L80/28 1 = For low-friction operation
2=50/36 2 = Piston: Glyd ring seal
3=63/45 3 = Piston rod: Glyd ring seal
4=80/36 0 Extended part of the stop collar Eﬁ-' t “ﬂ;n]ﬁ _:I
5=80/56 ‘B Position sensor Magnetostrictive: '¢A¢ -¢l¢- N N T
6=100/45 1 = Analog output 4-20 mA PR o + h A :'I I
7=100/70 2 = Analog output 0-10 V —
2 a 3 = Digital output SSI interface =
9=125/90

4 = No position sensor, but reserved end position

10=160/70 A _A

11=160/110 y L — : \ |::|
12=200/90 ijE ()
vt — ) 0
13=200/140 [
‘D Stroke length
XXXX 1) Included in the supply
2) Socket connection clearance requirement
Ports / Mounting plate
Qil port BSP thread according to 1S0228/1 (oil port size corresponds to piston diameter)
Position sensor type 7.1.- .., (analog output)
Valve fixed wrench (the valve spool rotated 90° relative to the cylinder axis) . .
Socket components or cable connector (pin face view)
1=size6 2 =size 10
3 =size 16 4 = size 25
Pin Cable Signal/Current Signal/Voltage
e Valve fixed wrench (the valve spool rotated 90° relative to the cylinder axis, parallel) 1 2.20mA 010V
Grey -
1=size 6 2 Pink G Gnd
2=size 10 3 Yellow n.c. 10-0v
4 Green n.c. Gnd
3 =size 16
5 Brown + 24V dc (+25%) +24Vdc (£25%)
4 =size 25 5 White Gnd Gnd
o Piston rod type
1 = Piston rod surface quenched and hard chrome plated
2 =Hard chrome plated
@ End cushioning Position sensor type 7.1.- .., (SSI output)
1= No cushioning Socket components or cable connector (pin face view)
2 = End cap side cushioning
i Cable i i
3 = Cylinder head side cushioning AR Signal/ssi
1 Grey Data (-)/ Data (-)
4 = Cushioning on both ends -
2 Pink Data (+)/Data (+)
Hydraulic oil
m g 3 Yellow Pulse (+)/Clock (+)
1 = Seals suitable for DIN51524 (HL, HLP) mineral oil 4 G Pulse (/Clock (1)
2 = Fluororubber (FKM) seals suitable for phosphate ester (HFD-R) 5 Brown + 24V DC (+20% / -15%)
6 White oV
7 - nc
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Hydrostatic bearing/gap-sealed servo cylinder

Features

e High-frequency dynamic response

e Capable of continuous high-speed operation under high lateral load

Minimal friction and stick-slip

Extremely high reliability, fatigue-resistant

Very long service life

Compact structure, responsive, stable at high speeds

High repeat positioning accuracy

Frequency <400 Hz, with a maximum linear speed of up to 10 m/s;

The piston diameter can be freely increased or decreased in 1 mm
increments;

load range from 2 kN to 6500 kN;

design can prevent rapid wear and damage;

surface;

Leakage oil can be discharged without relying on an auxiliary oil pump

Built-in displacement sensor based on the linear variable differential transformer (LVDT) principle;

Servo actuators of special models can be customized according to customer requirements;

This series of actuators uses a reinforced composite metal coating on the piston surface, greatly reducing wear and static friction;

Fewer components and a cylinder barrel manufactured as a single piece from high-strength solid alloy round stock give the actuator exceptional reliability and versatility, with a

Seals with fluid hydrostatic bearing technology not only greatly reduce friction and ensure heat dissipation, but also withstand exceptionally high radial offset deviations; this

This series of actuators uses an integrated double piston rod. The one-piece piston rod is machined from heat-treated alloy steel, with a specially treated, ground, and polished

Product features:

High frequency High precision Low friction

2

a
-
-

Long service life High output force

23

Customizable High cost-performance ratio

Selection code:

4 - Intermediate Articulation

e Structure

SFG—double-rod hydrostatic-bearing servo actuator

@ Stroke (mm)

0050: effective stroke of 50 mm

e Pressure

1=21 - Rated pressure 21 MPa

2=28 - Rated pressure 28 MPa

Example: SFG-0050-1-080/050-2-2-0-1

d]

e

Cylinder bore/rod diameter (mm)

Example: 080/050

Displacement Sensors

1 - LVDT displacement sensor

2 - Magnetostrictive displacement sensor

3 - Accelerometer

0

(&)

(h)

Lateral force

1-16%~20%

2-30%~40%

Valve block
0 - No valve block
1 - Custom valve block/servo valve/accumulator

Connection type

1- Front-end flange connection 2 - Rear flange connection
3 - Spherical joint connection at both ends

4 - Intermediate Articulation

SFG - double-rod hydrostatic bearing servo actuator - effective stroke 50 mm - rated pressure 21 MPa - 080/050 - magnetostrictive displacement sensor - 30%~40% - without valve block - front-end flange

connection

SENSOR-HYDRAULIC-CONTROL "II -

Parameter Table Type Selection Parameter Table

Tonnage Rod diameter Cylinder diameter Bearing lateral force
()] (mm) (mm) (KN)
21Mpa 28Mpa 16%-20% 30%-40%
10 45 52 50 v x
16 63 71 69 v v
25 63 75 72 v Y
50 80 98 94 v v
63 80 102 94 v Y
100 100 127 121 v v
160 125 160 152 v v
250 160 205 195 v v
500 200 270 255 v v
630 200 280 265 v v
1000 250 355 330 v v
1300 300 415 390 v v
1600 330 455 432 v v
2000 350 495 468 v v
2500 380 550 512 v v
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Structure

® An integrated piston and piston rod with a fatigue rating provide equal tensile and compressive loads.

[

@ The thick-walled cylinder, integrally manufactured from high-strength solid material, offers bending resistance and an increased transverse resonance frequency.

® The piston rod and piston surfaces are coated with an enhanced wear-resistant layer, greatly reducing wear and static friction. Internal and external threads on the piston rod
allow mounting of vibration ta bles, tension-compression sensors, and fixtures, etc. The piston features an equal-pressure oil groove, eliminating the need for piston seals and

thereby removing friction and internal resistance.

® An automatic self-centering hydrostatic bearing is used to withstand high lateral loads and reduce friction.
Regardless of the magnitude of external shear forces, the actuator maximally ensure s that the piston rod

moves at the center of the cylinder, preventing unilateral wear.

@ High-pressure seals and low-pressure seals/wiper rings ensure that leaked oil is discharged without relying on an auxiliary pump. The tight tolerance fit between the piston and the
cylinder inner wall provides an effective viscous seal. Grooves on the piston ensure thorough lubrication of the piston surface. Each piston rod seal assembly include s a component

that routes excess hydraulic oil back to the tank, as well as a wiper seal ring to prevent external contamination, effectively stopping contaminants from enter ing the actuator.

® The hydrostatic-supported servo actuator assembly is the device in an electro-hydraulic servo system that generates force and displacement; it is a key component for dynamic
loading and is primarily used in dynamic/static and fatigue testing. The dynamic servo actuator assembly consists mainly of a hydrostatic-supported servo cylinder, a

displacement sensor, and a servo valve, and can achieve multiple clo sed-loop control schemes.

SENSOR-HYDRAULIC-CONTROL "II -

Installation Mode

Hydrostatic-supported servo actuator assemblies are typically installed vertically. The bottom of the actuator and the rod end can be connected via spherical joints or rotary joints, or the bottom of the

actuator can be fixed with a high-stiffness flange. In some cases, the actuator is installed horizontally on a base.

L1: Front-end flange mounting L2: Rear-end flange mounting L3: Front and rear-end flange mounting

L4: Single-eye ring mounting at the tail L5: Ball-joint mounting at the tail end L6: Mid trunnion support mounting

Rod-end connection me

V1: External thread connection at the rod end V2: Single-eye ring connection at the rod end V3: Ball-joint connection at the rod end
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Oscillating cylinder .
Type Selection Parameter Table

Unit torque Working pressure q
'I;oN}c/|I;|e (N m/b:r) N?Pp Torsion angle ° Standard performance Bearing
. ' .
Usage Instructions (MPa)
300 1.4 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
The hydraulic servo rotary actuator (Oscillating cylinder) mainly 600 29 21/28 450 Frequency up to 100 Hz
consists of the front end cap, vane, re ar end cap, angle sensor, Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
etc. The vane oscillating cylinder has no return backlash and no
mechanical friction, making it very suitable for reciprocating high-
frequency rotational motion. It also has no echanical wear and a 1200 57 21/28 +50 Frequency up to 100 Hz
low starting torque, with a service life of over 20 years. Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
Applications: torque loading, motion simulation, fatigue testing,
servo turntables, robotics, automated production lines, etc
2200 10.5 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
4500 21.4 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
10000 47.6 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
14000 66.7 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
18000 85.7 21/28 +50 Frequency up to 100 Hz
Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing
36000 171.4 21/28 +50 Frequency up to 100 Hz
Product features: Speed: up to 1500°/s Deep-groove ball bearing/hydrostatic bearing

9

@ i
- Model selection code

High frequency High precision Low friction Long service life High torque Customizable High cost-performance ratio

e Structure G Pressure (MPa)

1 =FSS - Double-vane rotary cylinder 1=21-Rated pressure 21 MPa 2 =28 - Rated pressure 28 MPa
Characteristic
@ Torque (kN) @ 210 bar 0 Swing angle (°)
Example: 0500 - Maximum output torque 500 Nm at static conditions 050: Swing angle +50°
« Adopts contact sealing technology, fluid dynamics technology, or hydrostatic
bearing technology 1=300 2=600 3=1200 4=2200 5=4500 m Connection type
« High dynamic response 6=10000 7 = 14000 8 = 18000 9 = 36000 1= Parallel key drive 2 = Spline drive
High rotational speed
e Hig P e Angle sensor

High positioning accuracy
1 =SSI angle sensor 2 = Analog angle sensor

Low starting pressure

Rugged and durable construction o Lateral force

Ultra-long service life 1=16%~20% 2=30%~40%

Non-standard customization available

@ Valve block

1 =No valve block2 = Custom valve block/servo valve/accumulator
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Type Selection Parameter Table

EHA-Servo Motor Pump Unit

1Q4 pump displacement

1Q4 pump displacement 5 cc/rev 8 cc/rev 13 cc/rev 20 cc/rev
Advantages:
* Energy savings up to 70%
« Noise reduction up to 20 dB(A) Maximum flow (480V) 24L/min 38L/min 57L/min 83L/min
* Reversible operation
 Preconfigured motor-pump drive
Maximum flow (380V) 18L/min 29L/min 43L/min 63L/min
o Drive unit for independent axes
Port A Port B
Maximum operating pressure 345bar 345bar 345bar 345bar
(1500 rpm)
Port A Port B
Maximum operating pressure 230bar 230bar 230bar 230bar
. . . . . PR - . L . . . (maximum speed)
DrivAxThe servo drive combines the advantages of hydraulics and servo drives, resulting in high energy efficiency, low heat and noise emissions, and at the same time high robustness, power density
and dynamic performance.
: N . . . . . . . . . : 11bar 11bar 11bar 11bar
DrivAx servo drives consist of a variable-speed pump and a servo motor, with the servo motor serving as both the drive and the actuator control. They are suitable for all linear motions that require Maximum case pressure
high force and precision, while delivering high productivity and protecting the environment, climate, and resources.

DrivAx servo drives offer various system configurations: motor-pump combinations, standalone drives, application-specific system solutions. Easy to integrate, quick to commission.
DrivAx drives are compact and optionally available as standalone systems, making them very easy to integrate into machines. Only mechanical interfaces, electrical connections, and data connections
to the s ensor system are required. Since complex power unit piping, valve technology wiring, and hydraulic fluid filtration are not needed, you can save a great deal of time in machine design and

commissioning, achieving lean mechanical engineering without any compromise.

Product features:

Pump operating conditions

Cooling method

Operating temperature

Internal gear pump, four-quadrant pump

Water cooling or air cooling

Ambient: -20 to +60°COil
temperature: -20 to +80°C

-
-
9 7\ =
-
\)) Wi =
—
— Seal material FKM
Low energy . . . . .
consumption Low noise Compactness High accuracy Digital control Optional modules Bus control Low temperature rise

Selection code:

FESP-PY - BS - BS - RS - B¢
(2] (b} K O o

9 Variable mode @ Loading time (s)

1 - Fixed displacement: 5/8/13/202 - Variable displacement: 19/32/80/140/250

Medium

Viscosity

System filtration

Mineral hydraulic oil

10...100 mm?/s (cSt), uo to nmax
10...300 100 mm?/s (CST) to n=1800 rpm

NAS 1638, Class 9
1SO 4406, Class 19/17/14

Example: 015=15s Installation orientation Any
@ Large displacement/Small displacement e Control method (bus)
Example: 32/05 (large displacement 32 CC, small displacement 05 CC) 1: Analog
@ Fressure 2:EtherCAT
Example: 0210 = 210 bar 3:Proinet

Example: FESP-2-32/05-0210-015-1

FESP - variable pump - large displacement 32 CC, small displacement 05 CC - 210 bar - loading time 15 s - control method Analog
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Type Selection Parameter

RQ4 pump displacement

Maximum flow (480V)

Maximum flow (380V)

Port A Port B
Maximum operating pressure
(1500 rpm)

Maximum case pressure

Pump operating conditions

Cooling method

Operating temperature

Seal material

Medium

Viscosity

System filtration

Installation orientation

19cc/r 32cc/r 80cc/r 140cc/r 250cc/r
85L/min 118L/min 216L/min 322L/min 450L/min
65L/min 90L/min 166L/min 247L/min 340L/min
350bar 350bar 350bar 350bar 350bar
10bar 10bar 10bar 10bar 10bar

Radial piston pump, fixed or variable displacement

Water cooling or air cooling

Environment: -15 to +60 °C Oil
temperature: -15 to +80 °C

FKM

External control

Mineral hydraulic oil DIN 51524, HFD,

Optimal viscosity range 12 to 100 mm2/s (12 to 100 cSt)
Recommended medium VG 46 to VG 100 - ISO 3448; maximum viscosity 500 mm2/s starting speed 1 800 r/min

NAS 1638, Class 9
1SO 4406, Class 20/18/15

Any

SENSOR-HYDRAULIC-CONTROL "II -

EHA - Electro-Hydraulic Actuator Cylinder

Product features:

D o @ @ K

Low energy
consumption

Low noise Compactness High accuracy Digital control Optional modules Bus control Low temperature rise

EHA compared wi ical cylinder systems

Category | Traditional hydraulic system Electric cylinder system EHA system
Degree of compactness Complex Simple Simple G
Power consumption Very large Small Small @
Cooling power Very large Small Small e
Cylinder output force magnitude Large Small Large 0
Mechanical clearance or wear None Have None @
Environmental pollution/Noise Large Small Small 0
Frequency High e Low Low
Cost High Small Small e

Product Features

Low energy consumption

This device operates according to the conditions required by the actual process (flow, pressure), with no excess power loss, achieving energy savings.
Low noise

In pressure control mode, because the pump's rotational speed only compensates for internal leakage in the hydraulic system, noise is almost nonex
istent; in flow control mode, because the rotational speed matches the machine’s demand, it can achieve lower noise than existing equipment.
Compactness

The servo motor, bidirectional hydraulic pump, control valve assembly, sealed enclosure, and accessories are compactly i

ntegrated to save footprint. The servo cylinder assembly also integrates displacement/force sensors.

High accuracy
Position control accuracy: +0.005 mm
Pressure control accuracy: < £0.5% FS.

Digital control
The dedicated controller serves as the control software, incorporating dual-loop position-pressure control and switching. It is configured with general protocol ports, making it

easy to connect with popular PLCs, PCs, and HMIs to form a system. Control parameters are digitally set, ensuring safety and ease of operation.

Optional modules
According to the machine’s actual process, there may be “forward load” and “reverse load.” Different

balancing modules” can be optionally configured to achieve smooth operation and control under different loads.
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on types

Straight-out type

Parallel type

Vertical type

6 Product Types

FEHA Electro-hydraulic Actuator

@ Tonnage
10=10T

20=20T

30=30T
50=50T
80=80T
100=100T

e Stroke (mm)

Example: 1000 - Effective stroke 1000 mm

@ Operating speed

Example: 1A is 200 mm/s no-load, 60 mm/s under load

(refer to the table on the right)

Connection type

1=Front-end flange connection

2=Rear flange connection
3=Ball joint connection at both ends
4=Middle articulation

Control mode
1: Analog
2:EtherCAT

3:Profinet

Free type

SENSOR-HYDRAULIC-CONTROL "II -

Type Selection Parameter Table

Serial
Output (T) Number No-load speed (mm/s) Loaded speed (mm/s) Power (kW) Cooling power (kW)
1A 200 60 11 2.9
1B 320 95 15 4
10T
1C 500 150 25 52
1D 710 210 31 7
2A 100 30 11 2.9
2B 160 45 15 4
20T
2C 250 75 25 5.2
2D 355 105 31 7
3A 65 20 11 2.9
3B 105 30 15 4
30T
3C 165 50 25 5.2
3D 235 70 31 7
4A 40 10 11 2.9
4B 60 15 15 4
50T
4C 100 30 25 5.2
4D 140 40 31 7
5A 25 8 11 2.9
5B 40 10 15 4
80T
5C 60 15 25 5.2
5D 85 20 31 7
6A 20 6 11 2.9
6B 30 10 15 4
100T
6C 50 15 25 5.2
6D 70 20 31 7
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RMC70 series

H yd ra u li C Se rvo Co ntr0lle r Uniaxial and biaxial motion controller

e Rmc70 Series 1-2 Axis Motion Controller Features

Setup and programming

A Command-based mode — minimal program development and maintenance workload

. Rmczoo Se ries 1 _50 AXiS H igh-perfo rma nce MOtion CO ntrOI Iers " 3 - A Flexible user programs — advanced motion programs that can include user-defined variables and mathematical formulas

A Highly detailed, word-association-based on-line help

Control algorithms

A Position, speed, pressure, force, position-pressure, position-force, speed-pressure, speed-force, active filtering

A Full-featured parameter settings to achieve high-performance motion tuning and diagnostics
The RMC70 base module includes a CPU module, communication interfaces, and

Exceptional graphical display capabilities during motion optimization
single-axis or dual-axis control. Up to 4 expansion modules can be added (for ex A P! grap play cap 9 P

ample, analog inputs and digital /O modules). A Event logging can record controller actions in real time

The RMC70 series motion controller is a high-performance yet easy-to-use,

cost-effective single-axis or dual-axis system.

Exceptional control performance—including dual-loop position-pressure con HMI, PLC, and PC

RMCTools software e
trol algorithms and multiple actual-value feedback types—makes the RMC70 the communicate via the

Setup, programming, tun diagnostics following protocols:
optimal solution for hydraulic, electric, and pneumatic positioning and dual-loop «EtherNet/IP
" *PROFINET
position-pressure control. -Modbus/TCP
i " Communication with commonly used PLCs and HMISs is very easy because i t *DF1
- +«Modbus/RTU
e - - " . L

e supports many different protocols, has simple address definitions, and allows PLC Ethernet @Em e b EE e

addresses to be mirrored. Motion programs with strict response-time USB, Serial ports RS-232/485
Ethernet, PROFIBUS-DP
A requirements can be handled in the RMC70 via flexible user programs, thereby

Serial port
DELTA

reducing PLC computational load. (RS-232)
By using a rich set of motion parameters, including acceleration, velocity feed for

ward, and control gains for different motion directions, equipment can run

f q PN 1 . Actuators & motors
smoother and more accurately, thereby increasing productivity, improving quality,

" . " Hydraulic and pneumatic
and extending equipment life.

+10V anal, in valves Motor amplifiers and
A command-based programming model speeds up program development an d QVUenalcoletpoint P

drives
reduces maintenance workload. Advanced oscilloscope and diagnostics function s

can be used to diagnose the entire motion control system.

RMCTools software and its very detailed help resources can be downloaded
from www.deltamotion.com.
Position and pressure feedback

Analog, SSI, Magnetostrictive sensors,

Quadrature signals, potentiometers and pressure

MDT (PWM and sensors Quadrature encoders

The RMC70 series controller is a product carefully developed and 1 4 SETZEET) SSI encoders

manufactured based on 30 years of accumulated experience. Our 24/7
service commitment means you can call us at any time, and we will help

solve your problems.
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RMC 70 series order codes

RMC70 base module

IRMC7 5E|—l\|/|A1I

CPU module |

RMC75E = RMC75 with Ethernet port and USB programming port
RMC75P = RMC75 with PROFIBUS-DP communication port and RS-232 programming port RMC75 with serial

RMC75S8= RS-232/485 communication port and RS-232 programming port

Axis module

AA1 = Analog input (10 V or 4-20 mA), +10 V analog command output, 1 axis
AA2 = Analog input (10 V or 4-20 mA), +10 V analog command output, 2 axes
MA1 = Magnetostrictive sensor (start/end, PWM) or SSIinput, £10V analog command value output, 1 axis

= Magnetostrictive sensor (start/end, PWM) or SSI input, +10V analog command value output, 2 axis

QAT = Quadrature encoder input (5 V differential), +10 V analog command value output, 1 axes

= Quadrature encoder input (5 V differential), +10 V analog command value output, 2 axes

RMC70 expansion module EXP70-AP2

Expansion module

A2 = 2 analog master command inputs (£10 V Or 4-20 MA)  ceiuiinititi s
AP2= 2 analog inputs (+10 V or 4-20 mA) for position-pressure and position-force control

D8 =8 discrete I/0O, 12-24 VDC, software-definable as input or output

Q1 = Y-axis quadrature signal master command input (5 V differential)

Accessories or others Order number example

Installation dimensions Cable assembly RMC75E-MA2
CPU with Ethernet communication; 2-axis magnetostrictive sensors (S tart/Stop or

Voltage-current converter Terminal |
9 erminal module PWM) or SSI sensor feedback.
Inputs and outputs can be paralleled, RMC75P-QA1
output current up tox200mA CPU with PROFIBUS communication; 1-axis quadrature encoder feedback.
EXP70-D8

8-channel discrete I/0.

vC2124

J\rRMC200

Axis Motion Controller

SENSOR-HYDRAULIC-CONTROL "II -

EtherCAT.- ¥

The RMC200 is DELTA's latest high-performance motion control platform, suitable for industrial applications
with up to 50 axes in the S Series and up to 18 axes in the L Series for hydraulic, electric servo, and

pneumatic systems. Use r-swappable modules provide flexibility and connectivity for various sensor types.

The RMC200 CPU module comes standard with Ethernet and supports protocols such as EtherNet/IP, PRO
FINET, and Modbus/TCP. This design enables it to connect with the most commonly used PLCs, PCs, and

HMISs to form a system.

DELTA's RMCTools software handles setup, programming, tuning, and diagnostics for the RMC2 00, RMC150,

and RMC75 controllers. It features powerful graphics and easy-to-use wizard functio ns.

Flexible multi-axis functionality
As DELTA's largest and most powerful motion controller, modules can be “mix-and-match” to support tightly

synchronized motion of up to 50 axes.

RMCTools software USB,

Setup, programming, tuning,
Gl s & Ethernet
diagnostics

HMils, PLCs, and PCs |/

¢ Ethernet
Machine control and interface

operation Data acquisition and X l

plant supervision

10V Analog,
4-20 mA .
+20 mA MDT (PWM and

\/ Start/Stop)

Feedback of position,
pressure, and force
Hydraulic and pneumatic valves Linear sensors, rotary encoders

Actuators and Motors

Motor amplifiers and drives pressure sensors, force sensors

potentiometers

Application ustries

e Wood processing
e Test equipment

e Metal processing

Energy / Oil and Gas
e Automotive industry

o Aerospace

Plastics and rubber
e Entertainment industry equipment
e Mining

For more applications, please refer to:

deltad motion.com/applications

Communication

A Ethernet (10/100 Mbps), built-in dual-ported CPU (single

|IP address), supports star and linear topology
o EtherNet/IP
e Modbus/TCP

e CSP (Allen-Bradley) ®
¢ FINS (Omron) %
e Profinet EtherCATa‘-
o USB interface Ether\et/IP
A Used for RMCTools software +

debugging as well as RMCLink LabVIEW

ActiveX and .Net programs

Types of position feedback

Synchronous Serial Interface (SSI)

Linear and single-turn or multi-turn rotary axes

Magnetostrictive Linear Displacement Sensors
(MDT)
e RS-422 Start/Stop and PWM signals
* Analog signal interface
+10V and 4-20mA
e Orthogonal TTL encoder

www.wxforever.com



II“ FOREVER SENSOR-HYDRAULIC-CONTROL "II -

J\rRMC200

Ordering information

A complete motion controller requires a base, a power supply, a CPU with a ¢ ol-loop function key, and I/0 modules.
Base
Lite d
R200-B5 L5 empty-slot base (3 of which are for I/O modules)... ..p. H ra u I C S e rvo
R200-B7 L7 empty-slot base (5 of which are for I/0 modules)... .p-
Standard
R200-B5 5 empty-slot base (3 of which are for I/O modules). .p. | ] [ J
R200-B7 7 empty-slot base (5 of which are for I/O modules D eS I n G u I d e
R200-B11 11 empty-slot base (9 of which are for I/O m les). ..p-
R200-B15 15 empty-slot base (13 of which are for I/O modules).. L.p

Power supply

Lite

n/a  No power module required. The power supply is integrated in the CPU.
Standard

R200-PS4D 24 Vdc input, 35 W output power supply for B5, B7, and B11 bases... p.50
R200-PS6D 24 Vdc input, 50 W output power supply for B15 base .... .p.50

CPU

Lite
200-CPU20L RMC200 CPU module controls up to 18 master axes, dual Ethernet ports, USB, SD card slot, display, 2
discrete inputs, 2 discrete outputs... . p.51

Standard
R200-CPU40 RMC200 CPU module controls up to 50 master axes, dual Ethernet ports, USB, SD card slot, display, 2
discrete inputs, 2 discrete outputs.... p.51

T
M EtherCAT module, R200-ECAT module support EtherCAT master protocol

-

Function key

R2-KLnnn Removable function key installed in the CPU module. Specify the number of control loops when ordering, at least 4 loops .. p.54

Input/Output Modules

R200-A8 8- channel analog input: £10V or 4-20mA. p.55
R200-S8 8-channel SSI or MDT input, supports one quadrature input: Synchronous Serial Interface (SSI) with start/stop or PWM signal

or magnetostrictive displacement sensor (MDT), supports one quadrature input
R200-ECAT EAT: with EtherCAT master module...

R200-Q4 4-channel quadrature encoder input: RS-422, HTL, or TTL, with reference input and latch input..
R200-LC8 Load cell input module LC8....

R200-CA4 4-channel analog output: 10V, 4-20mA, or +20 mA, with fault input and enable output functions....
R200-CV8 8-channel analog output: +10V with independently configurable discrete I/0... .. p.66

R200-D24 24-channel discrete signal I/0: 20 configurable I/0, 4 fixed high-speed inputs, including 2 quadrature encoder inputs or 2 pulse counter
inputs.. ... p.68

U14 1I/0 Module Multifunction module: 4 analog inputs, 2 analog outputs, 4 discrete I/0 points, 2- nnel SSI, MDT, or quadrature encoder
input with high-speed discrete inputs .p.71

R2-SC Empty Slot Cover: Empty I/O slot cover. p.77

Accessories

SD card

Connecting cable....
Voltage-current converter..

Terminal port.

*Note: Please refer to the page numbers in the Hydraulic Servo Control Manual for model selection
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Correct and incorrect practices in hydraulic pos

ion control system design

Hydraulic drive systems can achieve high-performance hydraulic positioning control. A precisely designed closed-loop hydraulic actuator can position

heavy loads with accuracy better than 0.01 mm. Fast and precise positioning requires selecting a controller designed for hydraulic actuation, such as the

easy-to-master RMC series controllers. In addition, proper hydraulic system design is equally important. This article briefly lists the correct and incorrect in

designing high-performance closed-loop hydraulic control systems.

Host Computer Software
Accumulator

Proportional servo valve

PCETEEEEEE R

GO
5
. Hydraulic Pump

Pressure Sensor A
Pressure Sensor B

Displacement Sensors

Proper designs:

(>

Valve with servo characteristics
Use a servo valve or a proportional servo valve with zero overlap; the control input command has a linear relationship with the flow output.

Comparison: Error 2

Mount the valveon the cylinder
Install the valve at the end or on the top of the cylinder. This will minimize the amount of oil accumulated in the oil passage between the valve and the cylinder piston.

Comparison Error 1

Use an accumulator

Use an accumulator and install it as close to the servovalve as possible. The accumulator volume should be more than ten times the hydraulic oil volume change.

Pre-charge accumulator
Pre-charge the accumulator to 80% of the system pressure. Oil in the accumulator that cannot be effectively used will reduce the accumulator’s effectiveness. The nitrogen bladder should be as'

large as possible, and there should also be sufficient hydraulic oil in the accumulator.

Select ahydraulic pump with an appropriate flow rate
The flow rate of the hydraulic power pump should be the average flow required by the system plus a 10% margin. After using an accumulator, it is no longer necessary to size the pump base

d on the system’s peak flow rate.

Select the correct hydraulic piping

Use piping with sufficient pressure rating, and minimize the number of 45-degree or 90-degree elbow fittings in the return line as much as possible.

Select a valve with an appropriate flow rate
A servovalve with sufficient flow must be selected to ensure the system can accelerate at the specified acceleration and reach maximum speed. Please note that under high-flow conditions

the pressure drop across the valve increases, reducing the pressure differential between the two chambers of the cylinder and thereby affecting the system’s acceleration capability.

SENSOR-HYDRAULIC-CONTROL "II -

o Choose the appropriate motioncontroller

Many of the parameters, sensor signals, and algorithms required for hydraulic closed-loop control cannot be found in ordinary servo motor motion controllers. DELTA's RMC motion control

ler integrates these functions, so in addition to being suitable for motor control and pneumatic control, it can also perform high-performance closed-loop control of hydraulic circuits.

o Select a precision position feedback sensor

Install a magnetostrictive linear displacement sensor (MDT or LDT) inside the hydraulic cylinder. Cylinders with built-in MDT magnetostrictive scales are available on the market.
MDT magnetostrictive scales can output start/end signals, PWM, SSI, or analog signals. (Sensors with analog outputs are not suitable for high-performance motion control bec

ause their signals are susceptible to interference, which will greatly reduce system resolution.)

Incorrect items:

[>)

Use flexible piping between the servo valve and the cylinder
The piping between the servo valve and the cylinder must not use flexible hose. This is very important. Flexible hose makes system optimization very difficult and also reduces the effecti

veness of closed-loop control. Contrast with Correct Item 2
Servo valve with covered spool
Do not use a servo valve with a covered spool. This is also important. Contrast with the correct practice 1. When a covered spool slides from one end to the other during reversal, the system pauses

and makes a banging sound. This makes system optimization difficult. Performance near zero speed deteriorates. Only a zero-coverage (uncovered) servo valve can achieve smooth switching during

system reversal.

Servo valve amplifier and valve purchased separately

Avoid choosing a separate servo valve amplifier whenever possible, because you will first need to optimize the servo valve amplifier. Many valves can integrate the amplifier onto the valve bo
dy; such amplifiers are already factory-tuned together with the valve to an optimal state and can be used directly.

Route different signal lines ina single cable tray

Do not route the high-current pulse-width modulation signal lines from the servo valve amplifier to the servo valve together with the position feedback signal lines. This will introduce interferen

ce into the feedback signals.

Retaining open-loop control in closed-loop control design

Some engineers worry about the effectiveness of closed-loop control and will place two different valves in the hydraulic circuit—one for open-loop control and one for closed-loop control—and switc
h between them via piping. This complicates the system, requiring more installation piping, making control programming and maintenance difficult. In fact, using DELTA controllers for closed-loop ¢
ontrol is straightforward. The DELTA U.S. website offers online training courses, through which you can gain a deeper understanding of hydraulic closed-loop motion controllers.

Counterbalance valve

Do not use a counterbalance valve. It will conflict with the closed-loop motion controller. If you need to lock a vertical load to prevent it from slipping, install a shut-off valve between the

cylinder and the servo valve. Close this valve to stop the load from moving. Open it when closed-loop control is required.
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Principle of Hydraulic Position Control Systems

To achieve better control, neither controllers nor software can overcome a poorly designed hydraulic system. A complete hydraulic servo control system includes a hydraulic
motion controller, high-precision displacement, pressure, and load sensors, servo cylinders, high-precision hydraulic servo valves, a hydraulic power unit, piping, and other

accessories. How do we select a more suitable hydraulic servo control?
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Global competition requires our plant operators to face the never-ending task of making equipment run more efficiently. This often demands that our motion control systems be
faster and more a ccurate. However, in a closed-loop control system, higher speed and accuracy must begin with good component design. No matter how much attention you pay to
the controller and software, if th e cylinder and valve in the fluid control system are not well designed, selected, or correctly installed, the system’s performance will be greatly

compromised.

Cylinder design and selection

The first step discussed above is to calculate the cylinder specifications, which ensures the system has good dynamic response and meets acceleration and deceleration
requirements. This usually also means calculating the pressure required by the system.

The next step is to determine the valve specifications (rated flow). After completing the cylinder sizing, this follows directly. Note: The rated flow of servo valves and servo
proportional v alves is typically based on a pressure drop AP =70 bar (1,015 psi), whereas other proportional valves are usually based on a pressure drop AP = 10 bar (145 psi). This is
a significant diffe rence. The flow at a 1000 psi pressure drop is approximately 2.65 times that at a 150 psi pressure drop. However, selecting the right valve is not merely a matter of

rated flow, because most valves also have many functional options to consider. (Data source: Wuxi Forever Laboratory)
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Which type of valve should be selected?

A proportional valve requires an amplifier to convert the motion controller’s output voltage into a high current signal to drive the spo ol. For servo proportional valves, the amplifier
compares the control signal or reference signal with the spool position signal fed back by the LVDT and generates an error. Some amplifiers use simple proportional control, while
others adopt PI or PID control. If the amp lifier is not well matched to the valve, the valve’s performance will be compromised. The best approach is to choose proportional valv es with
integrated electronics, which helps ensure good amplifier matching. Procuring a separate amplifier card requires extra effort and expertise to adjust amplifier gain so that the spool

can respond quickly relative to the control signal.

Another fact is that not all valve manufacturers test Bode plots under the same conditions. Different manufacturers define their ratings at different spool displacements. Compared
with a 5% control signal, a 100% control signal usually yields very different spool travel response. This mean s that two valves both defined as 30 Hz—assuming one valve's rating uses
a 5% control signal and the other uses a 50% control signal—are actually different. Many Bode plots show frequency response using 5% or 25% sinusoidal signals. A 5% rating is very
suitable for applications with approximately 0% valve dither, such as pressure and force control syste ms. However, they are not suitable for high-speed applications, where the

valve's working travel will reach 100%. A goo d rule of thumb is to take the 0-100% rise time, multiply by 4, and then divide by 1 to obtain the full-stroke frequency.

High-frequency-response linear valves are essential for high-performance position/pressure control systems. Of course, valve performance alone is not sufficient; you also need a good
motion controller to compensate for the valve's response as well as the spring-mass effects of the actuator and load. To maximize the performance of a well-designed hydraulic system,
it is also necessary to select an appropriate motion controller. They should have features such as independent rise and fall gain adjustment, position-pressure/force control, and the

ability to connect directly to magnetostrictive displacement sensors.

Spool selection

For position and pressure/force control, select servo-proportional valves. As long as the pressure drop across the valve remains constant, the spool provides a flow that is proportional

to the control signal. These valves have stable gain because their response is linear.

Positive overlap spool
On some valves, flow gain changes with the control signal. These valves typically have low flow gain when the control signal is near zero and high flow gain when the control
signal is close to + 100%. Valves with notches or dual-gain characteristics have distinct low-gain and high-gain regions, whereas nonlinear valves exhibit continuously varying gain. For

manually operated systems, both types of valves can provide precise adjustment whether the operating flow is in the low-speed or high-speed range.

www.wxforever.com



sensor-HyprauLic-conTroL || [

Large cylinders can accelerate the load at the same rate, but their larger piston area means the pressure does not change as muc h. Throughout the cycle, cylinder pressure generally
stays near the middle of the pressure range, and to ensure good control, the pressure loss across the piston is substantial. Increasing cylinder diameter raises the system'’s natural
frequency (stiffness), allow ing the motion controller to handle faster acceleration and deceleration. When properly tuned, this improves system performanc e. However, bear in mind
that larger cylinders require larger valves and more oil. Oversized cylinders are more costly, and larger valves respond more slowly; in some cases, increasing valve size does not

improve system responsiveness.

Select the appropriate motion controller

Many of the parameters, sensor signals, and algorithms required for hydraulic closed-loop control are not found in conventional servo motor motion controllers. DELTA’s RMC motion
controller integrates th ese functions, so in addition to being suitable for motor control and pneumatic control, it can also perform high-performance closed-loop control of hydraulic

circuits.

Use an accumulator

The flow rate of the hydraulic power unit pump should equal the system’s average required flow plus a 10% margin. Once an accumulator is used, there is no need to size the pump

based on the sy stem’s peak flow.

Select the correct hydraulic piping

The hydraulic servo power source can only be used for control after multiple flushes; otherwise, contaminants in the fluid may cause valve damage and blockage.

Dual-gain or variable-gain spool

For manual or open-loop control, this is not an issue; however, nonlinear valves make the entire system nonlinear and closed-loop control more difficult. When the valve switches
between high-gain and low -gain regions, the controller must be able to change gain quickly. In theory, valve linearization (compensating variable gain as a function of the control
signal) can be tuned using a motion controller. Howe ver, this requires matching the specific characteristics of the valve, thereby limiting its applicability. For a given change in flow
within the low-gain region, the spool must move more, which reduces respon se in that region and degrades system performance.

Valves with open-notch spools work very well in closed-loop control only at low speeds. Open-loop or manual control can be used in the high-speed range, where the valve operates
in the high-g ain region. In this way, when the valve switches between the high- and low-gain regions, there is no need to change the closed-loop controller’s gain rapidly. However,

for most position and pr essure control applications, it is best to avoid using notched or nonlinear valves.

Bigger might be better?

Manufacturers in the metal manufacturing industry are facing a problem: the servo system has not achieved the designed performance requirements. Hydraulic simulation indicates
that the cylinder has not pr ovided enough force to control larger loads, and the mathematical model recommends using a larger-sized cylinder and installing appropriately larger
hydraulic valves.

Graphical analysis also shows how small cylinders fail to provide sufficient force to decelerate large loads more quickly. Smaller cylinders vent oil at the cylinder end cap (pressure
drops to zero), while the press ure in the rod-end chamber exceeds the system pressure. The system becomes uncontrollable because the fluid at the rod end flows back to the supply

unit, effectively reducing deceleration.
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